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‘had electricity here for five years.’ 





—Good 


‘*You’re working in the dark!’ said a Western 
plant manager to his friend who had asked him to 
visit the latter’s publishing offices in an Eastern Ohio 
town. ‘“*‘How do you make that out?’’ asked the 
publishing man with a little astonishment. ‘‘We’ve 
» | 

*“'That may be,’’ said the Western man. ‘‘And | 
don’t mean that you can’t see your hand before 
your face. But you haven’t really emerged from 
the dark age. Honest, have you changed your 
lighting arrangement in these five years?’’ 

The ‘publishing man admitted that he hadn’t. 

‘*} thought so,’’ said his frank visitor. ‘*They 
were pretty poor to begin with, and they’re entirely 
out of date. They’re out of date because we’re 
living in an age of really good light. More than half 
of your floor space is gloomy, partly because you 
use old-fashioned lamps—the Edison Mazda gives 
three times as much light with the same amount of 
electricity that is used in these ordinary carbon 
lamps- ~and partly because they are not placed to 
advantage. You’re handicapping yourself and your 
entire force. You’re putting a check on your office 
efhiciency, which is bad business, and you’ re wasting 
money on old methods which is bad business again. 
Good light is a big factor—it’s efliciency’s first aid. 
It would be worth all it costs even if it cost a lot of 
money. And yet it’s cheaper than ever it was— 
been going down in price while the cost of every- 
thing else has been going up.’’ 

The result of this plain talk was that the publish- 
ing man got into communication with the local 
lighting company next day and found himself keen- 
ly interested in the plans laid out by the electrical 
engineer who called to see him. Seven 
months later when he saw his friend 
again he declared: “‘You put it bluntly 
about my lighting, but you saved me 
money. My system now costs me no 
more, and you wouldn’t know the place 
as itis now. It has put snap into all our 
work —I think we turn out fully thirty 


per cent. more than we did, and we do it Trade 


Efficiencys First Aid 


The Guarantee of Excellence 
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Light 


with fully fifty per cent. more comfort. I’ma 
light enthusiast from now on.”’ 

This incident reflects an experience in a certain type 
of business, but there is no sort of business to which 
the outspoken philosophy that stirred this particular 
manager might not apply with equal force. For man- 
ufacturer and merchant, banker, broker or business 
man anywhere, good light i is a basic business factor. 

Good light is good business. It brings people into 
a store, for example, and helps sell goods to those 
people. It helps the display of goods, and if affects 
not only customers but the selling force. 

It affects equally the brain output and the physical 
output of every sort of business. It raises the per- 
centage of sheer ethciency in every unit of a force, 
whether it is a small office force of a dozen or a 
large force of a thousand. That percentage of in- 
crease in efficiency would be considered highly im- 
portant in a group of machines. It is even more so 
in a group of men or women. 

Perhaps you have realized this fact in your busi- 
ness without guessing exactly how the thing might 
be worked out to meet your special needs and op- 
portunities. It is possible that you have not ascer- 
tained the cheapness and facility of modern wiring 
—that you may not know of the growing cheapness 
of electric light itself. 

These are matters which an electrical engineer 
knows, and can lay before you. 

The electrical expert will tell you about the 
Edison Mazda lamp. He will show you the com- 
fort—for you personally and for your force—and 
—he will show you the real economy that lies in 
modern ways of lighting. 

Take up the matter today with your 
electric power and light company, or any 
General Electric Company agent in your 
vicinity. You will find them more than glad 
to co-operate with you, and no matter how 
complex your problem may be, they have 
at their command the service of any part 
of our organization that may be most 


Mark helpful to them and to you. 


GENERAL ELECTRIC COMPANY 


Largest Electrical Manufacturer 


Atlanta, Ga Chattanooga, Tenn Omaha, Neb. St. Louis, Mo. 
Baltimore, M Chica | in the World Philadelphia, Pa. Schenectady, N. Y. 
Birmingham, Ala Cincinnati, Ohio Elmira, N. Y Memphis, Tenn. Pittsburg, Pa. Seattle, Wash 
Boise, ldaho Cleveland, Ohio Erie, Pa Keokuk, Iowa Milwaukee, Wis. Portland, Ore. Spokane, Wash. 
Boston, Ma Colu is, O} , Hartford, Conn. Knoxville, Tenn Minneapolis, Minn. Providence, R. I. Springfield, Mass. 
Buffalo, N. \ Davenport, lowa Indianapolis, Ind. Los Angeles, Cal Nashville, Tenn. Richmond, Va. Syracuse, N. Y. 
Butte, Mont Dayton, Ohio Jacksonville, Fla. Louisville, Ky. New Haven, Conn. Rochester, N. Y. Toledo, Ohio 
Charieston, W. Va Denver, Col ai Joplin, Mo. Madison, Wis. New Orleans, La. Salt Lake City, Utah Washington, D.C, 
Charlotte, N. ¢ Detroit, Mich. of age) Kansas City, Mo. Mattoon, Ill. New York, N. Y. San Francisco, Cal. Youngstown, Ohio. 
I Texas, Oklahoma and Arizona business refer Southwest General Electric Company (formerly Hobson Electric Co.)— Dallas, El Paso, Houston and Oklahoma City. 
For Canadian business refer to Canadian General Electric Company, Lt’d, Toronto, Ont. 
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Length, 585 feet. Beam, 98 feet. Full Load Displacement, 


HERE is a decided prestige attaching to records for 

high speed which renders the recent speed trials of 
the “Rivadavia” very gratifying to the builders and 
owners of that ship. The “Rivadavia” and her sister 
the “Moreno” are two dreadnoughts of the largest size 
and power, for which, a few years ago, the Argentine 
government solicited bids from the leading shipyards 
of the world. There was very spirited competition to 
secure this contract, and it was a matter of great satis- 
faction when an American company, the Fore River 
Ship and Engine Building Company of Quincy, Mass., 
secured the contract for both ships at a price of $22,- 
000,000. One of these, the “Rivadavia,” was laid down 
at Quincy; the other was sublet to the New York Ship- 
building Company, Camden, New Jersey. 

The “Rivadavia" underwent her high speed trials 
on September 16th, when she slightly exceeded her con- 
tract requirement of 22.5 knots an hour, the displace- 
ment of the ship at the time being 27,666 tons, and the 
average horse-power developed being 40,000. The 
“Rivadavia” is thus the fastest battleship yet built in 
America. Of the dreadnoughts built for our Navy the 
“Delaware” made 21.56 knots; the “Utah,” 21.01 knots; 
the “North Dakota,” 21.01 knots; and the “New York” 
and the “Texas” made 21 knots. 

As will be seen from our illustration, the “Rivadavia” 
differs considerably in her outboard profile from the 
Ships of the United States Navy. ‘She has only one lat- 
tice mast carrying a fire-control platform, the main- 
Mast being of the older type. The boiler rooms are 
Spaced wide apart, the forward smokestack being im- 
mediately behind the foremast, and the after stack 
immediately in front of the mainmast. The two cranes 
are placed diagonally amidships and connected by a 
flying bridge. Another noticeable difference from our 
Ships is that the forecastle deck is continued aft for 
three quarters of the length of the ship, terminating 
abaft the mainmast. 

The powerful main battery, consisting of twelve 50- 
Caliber, 12-inch guns, is equal in power to that of our 
“Wyoming” and “Texas,” which also carry twelve 12- 
inch guns; but the distribution is different. On the 
forecastle deck are two turrets, the after one with its 


30,600 tons. Horse-power, 40,000. Speed, 22.5 knots. Armor: Belt, 12-inch; upper belt, 9-inch to 6-inch; turrets, 12-lach ; 
deck, 3-inch. Armament: Twelve 12-inch, twelve 6-inch, sixteen 4-inch. Torpedo tubes, two 21-inch. Maximum fuel capacity, coal, 4,000 tons; oil, 600 tons. Complement, 1,050 men. 


The 27,600-ton Argentine dreadnought “Rivadavia” making 22.50 knots on her trials. 


The New Argentine Dreadnought ‘‘ Rivadavia’’ 


The First Dreadnought to be Built in American Yards for a Foreign Power 


guns superposed above the forward turret, and amid- 
ships, between the smokestacks, are two more turrets 
placed en echelon, and so arranged that the four guns 
of these turrets can be fired dead ahead, dead astern, or 
over a restricted arc on either beam. The other two 
turrets are placed astern of the mainmast, one at the 
after end of the superstructure, and the other on the 
quarter deck. This arrangement provides for a fire 
dead ahead or dead astern of eight guns, while the 
whole battery of twelve guns may be fired on each 
broadside. 

The armor distribution is as follows: The main belt, 
12 inches in thickness, extends for 250 feet amid- 
ships; it tapers from that thickness to 5 inches at 
the bow and 4 inches at the stern. This belt is 9% 
feet wide and 5 feet of it extends below the mean 
waterline. Above this belt is a secondary belt which 
varies from 9 inches in thickness at its junction 
with the main belt to 6 inches abreast of the 6-inch 
gun battery. This battery is located between number 
1 and number 5 turrets, there being six guns on each 
broadside. It should be mentioned that the “Riva- 
davia” carries also sixteen 4-inch guns. 

Special attention has been paid to the protection of 
the ship against underwater damage. She carries tor- 
pedo nets, and, as an internal protection against tor- 
pedoes, she is provided with a 2-inch interior wall of 
special steel, and also a 1%4-inch deck which is worked 
amidships over the double bottom. The ship has a 
cruising radius of 7,000 miles at 15 knots and 11,000 
miles at 11 knots—certainly a most excellent provision. 


Garros’ Flight Across the Mediterranean 
N September 23rd Roland G. Garros, the famous 
French aviator, made what may well be regarded 

as the most perilous over-sea aerial voyage in an aero- 
plane thus far achieved. He flew across the Mediter- 
ranean Sea from San Raphael, France, to Bizerta, 
Tunis, a distance of 485 miles. This is the longest 
over-water flight ever made in an aeroplane. The dis- 
tance was covered in seven hours and fifty-three min- 
utes at an average speed of 61.44 miles an hour. 

This is not the first time that Garros has crossed the 


Mediterranean. In 1912 he crossed that Sea between 
Tunis and Sicily—a distance of only 160 miles. That 
performance was much applauded at the time. His new 
achievement is all the more remarkable because he did 
not accept the use of torpedo boats to pick him up in 
case of an accident. 


Artificial Meat 

A CCORDING to the Paris daily journals a Belgian 

scientist, M. Effront, has succeeded in producing 
artificial meat, and this is another advance made by 
modern chemistry, after the synthesis of vegetable ex- 
tracts or perfumes and even the albumens which are 
the base of living substance. M. Effront now uses a 
remarkable process for industrial preparation of nitro- 
genous foods at a very low price, and these are said 
to resemble ordinary meat in a striking degree. He 
uses different residues of manufactures which are 
almost worthless, such as brewery or distillery refuse 
products, and from these he extracts a food albumen. 
The refuse material is first washed, then pressed and 
treated by sulphuric acid and afterward by lime, being 
then put through other operations which are too long 
to enumerate, ending by filtering and evaporating in 
vacuo. The result is a pastry extract which has a very 
pronounced taste of meat and has three times the food 
value of the latter, owing to its concentrated state. At 
Brussels several doctors have already made experiments 
upon nutrition of the human body, and the results are 
quite conclusive. The same chemist produces a like 
food by the use of fodder, such as hay or clover as the 
raw material, and this product has a similar nutritive 
value as has been proved by various tests. Suck re 
searches are as yet far from the absolute synthesis 
which Berthelot predicted, but economists already forsee 
that the practical use of these nitrogenous products 
may go far to counteract the continua! rise in prices 
of food at the present time. Perhaps the day is not 
distant when science will be able to produce from the 
mineral world not only foods of anima! origin, but 
those which come from the vegetable kingdom. We 
expect to give a more detailed account of the process, 
which appears to be a remarkable one. 
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The purpose of this journal is to -record accurately, 
simply, and interestingly, the world’s progress mM scten 


tific knowledge and industrial achievement 


“Sea-level Canal Fallacies’ 


» oe direct attention to the letter from a mem- 
/ ber of the Institute of Civil Engineers of 
Great Britain which is published in the 


correspondence lumus of this issue. The writer takes 
objection to our reeent editorial on “Sea-level Canal 
Fallacies ind it is evident that he represents the 
school of English and Continental engineers which 
believes, or did believe, that whatever might have been 
its great cost and the added number of years necessary 


for its completion, a sea-level canal would have been 


the only satisfactory solution of the problem 


Speaking broadly and as the result of a close per 
sonal inspection of conditions during a visit to the 
canai, we do not hesitate to say that the persistence of 
foreign engineers In their belief that a sea-level canal 
is possible at Panama, is due entirely to lack of infor 


wation. or of appreciation of the actual conditions at 


the Isthmus Engineers should hesitate to make broad 
generalizations regarding huge physical undertakings 
such as thi for they of all men have reason to know 
that controliing local conditions may render such gen 
eralizations worthless. If our correspondent had stood 
with the writer at the bottom of the Culebra cut and 
seen some sixty seres of the mountain sliding into the 
cut on one side, and seventy acres on the opposite 
side, at the point of deepest excavation, he would have 
realized at once that here was a problem requiring 
separate consideration—one to which broad generaliza- 
fions should never be applied, 

We are stil! of the opinion that the tidal flow in a 
sea-level canal would induce an objectionable current; 
and we cannot understand how the large volume of the 
Gatun Lake has a bearipg upon a question of locks or 
ne locks ince the creation of a high-level lake neces 
sarily implies the construction of locks to render it 
HeCe PSH it 

Regarding the question of earthquakes and their ef 
ear future we 


fect upon the eanal structures, in the 1 
shall publish an article by the geologist of the Isthmian 
Canal Commission which most effectually removes any 
grounds for anxiety as to the permanence of the canal 

That the 1,000-feot locks will prove too small for 
vessels that will seek to pass through the canal, we do 
not belleve We are firmly of the opinion that the de 
mand for greater locks will not come within the “life 
time of the voungest child that can read the Screntiri 
American.” The 900-feot ships of to-day are built of 
that great length to meet special passenger require 


ments, which are to be found only on the transatlantic 


route But if the day should come when passenger 
travel between the two oceans warrants the construc 
tion of ships of fr thousand to fifteen hundred 
feet in length, “M. 1. C, I if he has any knowledge of 
the topography of the Isthmus, must know that it is 
not bevend the resource f engineer to construct in 
the low foothills ad nt to the existing locks, othe 
locks of turger size, and t construct ther in the 
dry, and so protected by dike it eithy 1 of the 
excavetion, that they can be thrown ir ervice wit! 
out one hour's tnterferer with canal tratti 

The “decree of Nature that there sl bn ea 
level canal at Panama is clear) i 
stable character of the materials through which the 


cul is being cut, and it is eloquently recorded in the 
teadily increasing estimates of excavation quantities, 
We invite 


our correspondent’s attention to the issue of the Canal 


ent out in the reports of the engineers 


Record of August 20th, 1913, in which the cold statis 
tics of the engineers tell the story of the problem at 
Culebra in most convicing fashion. On July Ist, 1912, 
the estimate of the total amount of excavation for the 
completed canal was 212,227,000 cubic yards Light 
months later, in February, 1913, the estimate had gone 
up to 218,138,000, an increase of 5,911,000 cubic yards; 
and four months later, on July Ist, 1913, there was a 
further increase of over 14,215,000 cubie yards, the 
total increase during the year being over 20,000,000 
cubie yards, and of this about 9,000,000 yards was due 
to slides and breaks in the Culebra cut 

We invite attention to the fact that this increase of 
9,000,000 cubic yards was due to a few feet lowering 
of the excavation in the cut to finish it down to grade, 
S5 feet above the bottom of a sea-level canal. We leave 
it to our correspondent’s imagination to foretell what 
the increase due to slides alone would be if the cut 
were carried down eighty-five feet farther. 

And let it not be forgotten that the angle of repose 
—the slope—determined by Nature, is one to seven. 
What a further vertical excavation of 85 feet would 
add to the excavation totals on such a slope nobody can 
understand better than M. I. C. E. himself. Further- 
more, it is very doubtful if admission of water to the 
prism would help toe preserve equilibrium. As a mat- 
ter of fact, the resulting saturation of the toe of the 
slopes would rather tend to promote further movement. 

We are still of the opinion that the time of construc- 
tion and the total ultimate cost of a cana! at sea level 
would possibly be double that of the present canal. 

Already, without adding one foot to the proposed 
depth of the exeavation, the total yardage is about 
one third greater than that of the original estimate. 
True, some of this is due to an enlargement of the 
canal dimensions; but the bulk of it is due to slides. 
A cut SS feet deeper throughout, would destroy the 
equilibrium in many miles of the route where at pres 
ent no excavation has been made. If we add to the 
cost of the increase in excavation due to the deeper 
cut, the interest and depreciation charges, and the great 
loss in tolls due to the delayed opening of the canal, 
it will be seen that our estimate of time and cost for 
construction of the canal at sea level is at least within 
the bounds of probability 


Apportioning the Responsibility for the New 
Haven Wreck 


HE Interstate Commerce Commission, in its re- 

port just issued on the New Haven wreck, seizes 

the opportunity to press home the all-important 
fact, recently commented upon by this journal, that 
the safety of the traveling public is dependent upon 
the earnest co-operation of the whole personnel of a 
railroad, from the Board of Directors down to the 
humblest employee. It was not necessary for Com 
missioner MacCord to offer even the faintly suggested 
apology of his report for giving this wreck “a less 
narrow treatment than that followed in mere 
inquests or in the ordinary official investigation of a 
train accident.” Such treatment was warranted by the 
fact that the Commission has heretofore expressed in 
strong terms its condemnation of the management of 
this railroad, when it has been called upon to investi- 
gate the rapidly-succeeding series of fatal accidents 
that have taken place within the last few years. 

In proof of its contention that the fundamental caus 
of the dangers of travel on the New Haven Railroad is 
to be found in the lax system of management, the re- 
port shows that, although the directors, after the West- 
port wreck of 1912 had duplicated the conditions which 
brought about the Bridgeport wreck of 1911, voted that 
the president “should make the most searching investi- 
gation into the competency of engineers employed by 
the road,” and “that nothing be left undone which 
will conduce to greater safety in the operation of the 
railroad,” the president was never called upon appar- 
ently, nor was any other official of the railroad, to pre- 
sent to the directors any results of such investigations 
as had been authorized. “The directors,” says the 
Commissiofi, “assume to dispose of their whole respon- 
sibility on this subject by a vote depositing it in bulk 
upon the president, and thereafter as far as appears 
from the records, made no further inquiry and took no 
further action, although in quick suecession these dis- 
asters continued.” 

The president, general manager and superintendent 
forthwith issued orders that all the rules should be 
obeyed, ete., but no intelligent system was devised by 
which to ascertain when rules were disobeyed. They 
were disobeyed largely, and only a small proportion 

f these violations were reported to officials. “Rules 
were inefficient,” says the Commission, “a fault of the 
official. Rules were inadequately enforced, the 
ime for which must be charged to the officials, and 


while all this was true, high speed was required. And 
this high speed was required over the section of road 
where this accident occurred, on which there were in 
use antiquated signals which were condemned by the 
locomotive enginemen as well as by the Publie Service 
Commission of Connecticut. There was an imperative 
eall, arising from the density of traffic and complex 
operating conditions, for close and intensive superin 
tendence. This call was unanswered until after the 
public hearings in this case.” 

Having placed the predisposing cause of this run of 
disasters upon the shoulders of the directorate, the 
president and the higher officials, the Commission points 
out that the direct cause of the disaster was the failure 
of the members of the train crew to obey the rules and 
exercise the proper degree of caution. The block system 
was wholly inadequate—the banjo signals exhibiting 
merely a change of color and not a chafige of position, 
and the blocks having no distant signal to make sure 
of a proper spacing between the trains. The train 
dispatcher comes in for heavy censure. Although he 
knew there was a heavy fog, he permitted five passenger 
trains, running at speeds of from 30 to 51 miles an 
hour, to be bunched within a distance of about ten 
miles, with only seven signals properly to space them. 
One official testified that twenty miles an hour was 
the maximum safe speed allowable under such condi- 
tions of fog, yet no specific orders to this effect had 
been given to the engineers. Consequently, the engi- 
neers seem to have run these closely-bunched trains, 
carrying their priceless freight of passengers, at any 
speed they pleased, regardless of the fact that they 
could not see the signals until they were close upon 
them. Signals were overrun; the flagman was called in 
before he could place his warning signal; the conductor 
appeared to be ignorant of or at least indifferent to 
the gravity of the situation; and, in fact, the situation 
was such that any impartial observer will agree with 
the Commission that “under such circumstances it is 
not to be wondered at that an accident such as this 
occurred. It is remarkable only that accidents of this 
character have not oeceurred on this line with greater 
frequency.” 


The Small Tractor 

HEN the “Imperator” steamed up the Hud- 

son River on one of her recent trips, she 

carried some five thousand people. Big as 
she is, by far the biggest machine thus far devised 
for conveying humanity across the ocean, her efficiency 
is limited. It took a dozen or more small tugboats to 
push and pull her into her berth so that the thousands 
en her decks could complete their journey. Every day 
the “Twentieth Century Limited” hurries business men 
from New York to Chicago and from Chicago to New 
York; but a small army of trucks, taxicabs, street cars, 
and carriages is required to transport each passenger 
to and from the train. 

Running a farm is not unlike running the “Imper- 
ator” or the “Twentieth Century Limited.” While en- 
gines are employed in increasing numbers to take the 
place of draft animals, very large power units are re- 
quired. The rooting up of trees, the deep plowing of 
the ground, the threshing of the grain, the multitude 
of operations that must be performed on a large farm, 
all consume power in abundance. But there are also 
little tasks that must be done, tasks which cannot be 
performed by one big machine economically. The ordi- 
nary farm tractor will haul an eight-gang plow or a 
retinue of cultivating implements very cheaply and efti- 
ciently. But when corn or potatoes are to be culti- 
vated, power of a very different sort must be called into 
requisition. 

All the mechanical brains of Europe and America 
have not as yet developed a machine which will do 
all kinds of farm work economically and efficiently. 
The Germans have designed machines which perform 
more feats than lie within the possibilities of a single 
American tractor. Their farms are cultivated on the 
intensive principle, and as a result the problem of in- 
troducing mechanical power is much more diftieult witb 
them than it is with us. Yet out of fifty different 
models of small tractors which have been developed 
in France and Germany, there is but one really com- 
mercial machine, and that is of German manufacture. 
The commercial success of that solitary machine de- 
pends entirely on its ability to plow. It cannot run 
a thresher; it cannot even back up. Yet nearly seven 
hundred machines of this type have been sold up to 
date. 

Twenty tractors are built in America for each plow 
made in Europe, and each American tractor can do a 
dozen kinds of work unknown to the power farmer of 
Europe. Yet power requirements on the farm are so 
varied, that we cannot expect everything to be done 
with one machine. Some day farm work will be stand- 
ardized so that all the light work, including that which 
is done at present by stationary engines, can be accom- 
plished with one tractor, while another and much larg- 
er engine does the heavy work. 
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Engineering 
Excellent Sanitary Record at Panama.—The report 
of Col. Gorgas for the month of July, 1913, shows a 


lower death rate than for any of the ten years during 
which the eanal has been under construction. The 
total death rate per thousand for July was 7.66, and of 
these only 5.38 were due to disease. These figures may 
be compared with the death rate per thousand for 1906, 
which for the month of July was 64.71, of which the 
death rate due to disease was 62.15. 

Expert Report on New Haven Wreck.—The Public 
Utilities Commission of Connecticut assigned the recent 
New Haven collision to six causes: Faulty signal 
system; running six trains during a fog in a ten-mile 
section of track; reckless running of the Bar Harbor 
express engineer in the fog; faulty flagging by the 
flagman of the Bar Harbor express; carelessness of the 
conductor in not seeing that his flagman had gone 
back a sufficient distance; reckless running of the engi- 
neer of the White Mountain express in a fog, and his 
failure to be prepared to stop at the signal. 


The English Channel Tunnel.—Periodically there is a 
discussion of the proposal to build a tunnel beneath the 
English Channel between Dover and Calais. There are 
no insuperable engineering difficulties in the way of 
doing this, and the tunnel would lie throughout its 
length in a bed of firm, impervious chalk. Whether the 
scheme would be financially profitable is perhaps an 
open question; although statistics seem to show that 
there would be sufficient freight and passenger business 
to show a profit. Political and military objections, on 
the ground that such a tunnel would deprive England 
of its insular position, are losing weight, and prejudice 
on that seore is disappearing. 


The Largest Inland Water Steamship.—The ‘‘See- 
andbee,”’ a new side-wheel passenger steamer placed in 
service this summer between Cleveland and Buffalo, is 
the largest side-wheel steamer in existence. Five hundred 
feet in length over all, she has an extreme beam over the 
guards of 98.6 and a depth of hull at the stem of 30 
feet 4 inches. The ‘‘Seeandbee” has six decks, and 
provides over five hundred staterooms. She is driven 
by engines of 12,000 horse-power at a speed of 22 miles 
an hour. The crank shaft of her inclined reciprocating 
engine weighs 120 tons. She has stateroom accommoda- 
tions for 1,500 people, and carries a permit for 6,000 
people. Her freight capacity is 1,500 tons. 


Proposed New Navy Yard at New York.—The Sec- 
retary of the Navy recently inspected the site for the new 
proposed navy yard at New York, suggested by Capt. 
Van Duser. It is proposed to abandon the present navy 
yard at Brooklyn, which it is believed is worth from 
twelve to sixteen million dollars if turned over to the 
city; and to locate a new yard, containing berthing 
accommodations for forty battleships and providing two 
drydocks, each 1,200 feet in length, in the shallow part 
of New York Bay lying between the present channel 
to the southward of the statue of Liberty and New Jersey. 
Larger accommodation, with thoroughly modern layout; 
accessibility at all hours of the day; and convenience 
to the great lines of railroad transportation, are the 
principal advantages to be secured. 


Cunard Line Abandons Queenstown.—The Cunard 
Line announces that for the future its steamers ““Maure- 
tania’’ and “Lusitania’’ will make no call at Queens- 
town, the change being due to the desire to avoid the 
risk which these large ships incur when they enter that 
port. A good reason for the change is seen in the fact 
that on only forty-five occasions out of the one hundred 
and fifty-four passages across the Atlantic which these 
two ships have made, has it been possible to leave the 
mails at Queenstown. Next spring the company will place 
in service the 900-foot “Aquitania,’’ which will prob- 
ably be a 23.5 knot ship. The change, so far as the pub- 
lic is eoneerned, will necessitate a somewhat earlier mail- 
ing to catch the boats at Liverpool. Queenstown, al- 
though admittedly a fine harbor, is too constricted for 
the safe maneuvering of the giant ships of to-day. 


Three-cylinder Locomotive.—At the last annual 
convention of the American Railway Master Mechanics 
Association, Mr. J.S. Bell read a paper on the subject of 
three-cylinder locomotives, in which he gave particulars 
regarding three of this type which have been giving good 
service on the Philadelphia and Reading Railway. The 
three cylinders are placed on the same horizontal plane, 
one between the frame and other two exterior to the 
frame. They have the same diameter, 181% inches, and 
each has its own piston valve. They have been engaged 
for several years in fast passenger service, principally 
on the New York division of the road, where they have 
been doing very satisfactory work. Their principal 
advantages are that they secure a uniform turning 
moment, the cranks being placed at 120 degrees; they 
exert greater tractive power, and they call for a lower 
factor of adhesion than two-cylinder engines. They are 
easy on rails and bridges; afford opportunity for better 
balancing; and can be operated on the simple, compound, 
or triple-expansion principle. 


Electricity 


Indicator Push Button.—Patent No. 1,021,335 de- 
scribes a push button for an electric doorbell which is 
provided with a cap that may be turned through an 
angle of 180 degrees to the right or left to expose the 
word “out.” This will indicate to the caller that no 
one is at home, and it will be unnecessary for him to push 
the button and waste battery current. If a doctor's 
office were equipped with such a button it would prevent 
the disturbing of other members of the family when the 
doctor was nob in. 

Conductivity of Magnetized Graphite.—Morris 
Owen, says the Canadian Engineer, while investigating 
the magnetic properties of the elements, found that 
graphite was particularly susceptible to magnetization. 
This led G. E. Roberts to investigate the electrical 
resistance of graphite when magnetized. At first he 
experimented with lead pencils and then with bars of 
various graphite. When the graphite was magnetized 
with the lines of force at right angles to the planes of 
cleavage, the electrical resistance was increased several 
hundred per cent in some cases. 


Lighting and Heating Exposition.—The Imperial 
Russian Technical Society will hold an exposition of light- 
ing, heating, and fire extinguishing devices in St. Peters- 
burg, from November 1, 1913, to February 1, 1914. The 
lighting section will include oil, gas and electric lamps, 
illustrating their use in the illumination of the home, 
public buildings, and streets; lighting of railways, en- 
gineering, mining works and factories; in signaling; 
the lighting of vehicles; the production of light effects 
in theaters; the reproduction of moving pictures, pho- 
tography, scientific work, ete. 


Importance of Good Factory Lighting is emphasized 
in a paper by M. H. Flexner and A. O. Dicker read before 
the Illuminating Engineering Society at Pittsburgh, Pa. 
They show that foreign countries have taken up the 
question a little more seriously than we have. They 
have had committees appointed by the government 
whose duties are to study the effects of good and bad 
light on the general health, and report upon methods of 
bettering conditions. Apparently, it is the first cost of 
the installation that stands in the way of better lighting, 
and the authors of the paper have endeavored to show 
how easily and cheaply conditions can be bettered. 


New Wireless Bulletins from the Eiffel Tower.— 
Since the first of September a special meteorological bul- 
letin for aeronauts has been sent broadeast twice a day, 
at 10:45 A. M. and 5 P. M., by radiotelegraphy from the 
Eiffel Tower. The morning bulletin includes the brief 
report of meteorological conditions at points on both 
shores of the Atlantic, heretofore issued for the benefit 
of mariners, and, in addition, weather reports from 14 
places in western Europe, a forecast of wind and weather 
for France, the force of the wind at the summit of the 
Eiffel Tower at 7 A. M., and its probable force during 
the afternoon. The afternoon bulletin is somewhat 
shorter but gives analogous information. 


Improvements in Incandescent Lamp Manufacture.— 
In a paper by Ward Harrison and Evan J. Edwards, read 
before the Illuminating Engineering Society, Pittsburgh, 
Pa., it is brought out that the strength of tungsten 
filaments has increased more than 300 per cent since 
1908, and the strength of drawn wire has increased 
40 per cent since 1911. The use of chemicals in the bulb 
which has become general during the past year has 
reduced the blacking of lamps to a marked degree and has 
made possible a substantial reduction in bulb size for 
several lamps, thus reducing manufacturing costs and 
broadening the application of the lamps. The introduc- 
tion of coiled filaments makes, possible many new forms 
of lamps which heretofore could not be manufactured. 
The strength of the filament is increased by this process 
and the candle-power maintenance is not affected. 


Electricity in Sumatra Mines.—In Sumatra, the ex- 
tensive Ombiline coal mines are making use of electric 
methods on a large scale. In the present case the gal- 
leries run directly into the side of the mountain and lead 
to the mines proper which make up three levels. The 
coal is taken out of the mine by electric locomotives of 
the customary mining pattern which haul the trains 
of small cars. As the mines are higher up in the moun- 
tain than the railroad station of Sawah-Loento, the 
small locomotives are required to take the cars down to 
the leading station upon trolley electric tracks. Paral- 
lel to the first electric line has now been run a second 
trolley road, but this serves for large electric locomotives 
and cars which are used for hauling timber and other 
material needed for the mines. Current is also employed 
on a large scale for operating pumps, compressors, blast 
pans, cable hoists as well as in a coal bricket factory. 
Pumps bring the water from the river Ombiline, 5 miles 
distant from Sawah-Loento, and raise it to the mines, 
these pumps using two 200 horse-power electric motors. 
The current for the entire plant comes from a steam plant 
and also a turbine station erected on the Loento stream 
which sénds current up to the mines on a high tension 
power line. 


Science 


Midday Darkness at Glasgow.—British newspapers 
report that on June 19th,while violent thunderstorms were 
being experienced in various parts of Scotland, a dense 
pall settled over Glasgow, and at noon the city was 
plunged in midnight darkness. Heavy rain fell soon after. 


A Meteorological Station in Greenland was maintained 
all last winter by Drs. Stolberg and Jost, of the Swiss 
trans-Greenland expedition, in the vicinity of Godhaven 
on the west coast (latitude 70). The observers report 
remarkable alternations of temperature through the 
winter, occasional féhn winds from the east giving 
temperatures as high as 59 deg. Fahrenheit. 


Prince Albert of Monaco, distinguished as an ocean- 
ographer, arrived in New York September 9th on his 
yacht “Hirondelle,” which is especially fitted up for 
scientific investigations and carries a large scientific 
staff. He left two days later for a shooting expedition 
in Wyoming, the yacht meanwhile returning to France. 
Early in October he will visit the government scientific 
institutions in Washington and probably lecture before 
the Washington Academy of Science. 

The Carnegie Explorers Are Safe.—Concerning the 
fate of the expedition headed by Dr. Alfred Mayer, 
director of the Department of Marine Biology of the 
Carnegie Institution, which sailed from San Francisco 
July 23rd for the East Indies, and was recently rumored 
to have been massacred by cannibals in New Guinea, 
the director of the Institution in Washington states that 
Dr. Mayer and his party have been heard from since 
the report of their massacre was circulated and they are 
undoubtedly safe. 


Protecting Wild Plants in Great Britain..-The fact 
that several species of British plants, including some of 
particular beauty and renown, are in danger of extinetion 
owing to ruthless gathering on the part of the public in 
general and nurserymen in particular, has recently formed 
the subject of many communications to the British 
scientific journals and newspapers, and was actively 
discussed at the last meeting of the British Association. 
Opinion seems te be divided as to whether or not the 
appropriate remedy is to be sought in state protection. 
Although many wild birds and other members of the 
animal kingdom are now commonly protected by law 
in civilized countries, there are few precedents for the 
state protection of wild plants (one of the few being the 
case of the climbing fern in the United States). The 
education of public opinion on this subject and other 
protective measures have been undertaken by a com- 
mittee of the Selborne Society. One proposed remedy 
is the establishment of plant and fern sanctuaries, or at 
least gardens set aside in different localities where every 
rare British species might be carefully preserved aad 
perpetuated. 


The Scott Fund raised by the Mansion House com- 
mittee in London will be divided between grants to the 
relatives of those lost in the recent expedition, the pub- 
lication of the scientific results, and the erection of me- 
morials. Lady Seott andMrs. Wilson wre each to receive 
£8,500; Captain Secott’s mother and sisters, £6,000; 
Mrs. Bowers and her daughters, £4,500; while £3,500 ia 
provided in trust for little Peter Seott. Smaller sums 
are allotted to the family of Petty Officer Evans. The sum 
of £17,500 is provided for working up and publishing the 
scientific results, which are to be edited by Capt. H. G. 
Lyons, F. R. S. The memorials will include a tablet in 
St. Paul’s Cathedral, and a group of statuary, which it 
is proposed to erect in Hyde Park facing the new premises 
of the Royal Geographical Society. A particularly fil- 
ting scientific memorial is provided in the shape of a 
trust fund of some £10,000 for the endowment of future 
polar research. Although no provision is made for the 
relatives of the gallant Oates, who need no assistance, 
the members of his regiment are raising a fund for a 
memorial to him. 


Foreign Names in French Journals.—Carelessness in 
spelling foreign names is not peculiar to any one country 
or to any one class of literature, but, with the possible 
exception of American daily newspapers, there areé 
probably no publications in the world so remiss in this 
respect as the French journals of popular science, 
while most French periodicals and books of all kinds are 
not much better. The evil is not merely an offence to the 
purist, but sometimes has serious practical consequences, 
as when a reader wishes to consult the original publica- 
tions of a writer whose work is quoted or abstracted, 
and whose name is so distorted as to effectually bide 
his identity. One of the journals classed above recentiy 
referred to Sir Oliver Lodge as ‘“‘Olaver Ladg4;" another 
periodical, apropos of the record balloon ascent of 
Berson and Siiring, transmogrified the names of these 
gentlemen into “Bergson et Kuhling;’’ Dr. H. von 
Ficker’s recent studies of féhn winds are attributed 
in L’Aerophile to one “von Fiiker;’ and s0 on, ad 
infinitum and ad nauseam. The Germans are generaily 
more careful; though it seems quite impossible for a 
German writer to be satisfied with a single “n’’ in the 
final syllable of a personal name ending in “-man.” 
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How Trees Are Converted Into Paper 
A Trip Through a Paper Mill 


By Thomas J. Keenan, F.C.S., Editor of Paper 














Fig. 1.—Slasher of a large ground-wood pulp mill. 





Here the wood is sawn into uniform pieces of the required size. 
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Fig. 2.—Charging a magazine grinder with wood. 
The grinder holds enough for a twelve-hour shift. 


—— chemist once observed that a nation’s 
4 wealth could be gaged by its consumption of sul 
phuriec acid le might have added that a modern na 
tion's culture and refinement may be estimated by its 
use of paper. Granting this, the progress of the United 
States must provoke the wonder of the world, for 
from an’ unpretentious beginning the American indus 
try of paper making has expanded during the past 
decade until the invested capitai amounts to more than 
$400,000,000, with a yearly production approaching 
$300,000,000 in value 

The raw material of the paper on which the Scren 
Tic American and nearly all books, magazines and 
newspapers are printed is wood, but the process of 
production veries according to the quality of paper 
desired, and hence originate the different kinds and 
grades of book, magazine and newsprint papers 

Converting Trees Into News Paper. 

The bedy of ordinary newsprint paper, such as makes 
up the interminable “extras” of a metropolitan even 
ing newspaper, consists of a mechanically prepared 
pulp known as “ground wood,” combined with a defin 
ite proportion of a chemically prepared pulp, which 
is called “sulphite” for short, and a certain amount of 
china clay to impart weight and an even surface to 
the printed paper 

The term “sulphite”’ as appiied to paper is not so 
well understood as it might be, even by paper salesmen, 
and it is used very loosely by all classes of consumers, 
who appear to attach some derogatory meaning to the 
word, The name is properly applied to the pulp which 
is produced by belling a selected wood, usually spruce, 
in a solution of the acid sulphites of lime and magnesia 


under high pressure, until all its juices, resins and 


gums, or non-fibrous material, are dissolved out and 
the skeletons of the plant tissue, constituting the fibers, 
or cellulose, are set free from their enveloping bodies 
In the subsequent processes of washing and bleaching 
all traces of the suiphite liquor are removed, and the 
pulp so produced represents nearly pure cellulose i 
fibrous form. But this is a digression, and in order 


Fig. 3.—The newest type of magazine grinder in 
operation in a Niagara Falls paper mill. 


to preserve the proper order of description we will 
return to the basic substance of newsprint paper and 
view the transformation of tree to pulp 

While spruce wood was up to a year or so ago alone 
employed for the manufacture of ground wood pulp, 
balsam fir, hemlock, lodgepole pine, jack pine and mix- 
tures of these woods are now used largely for the 
same purpose. This was made possible by a study of 
grinding conditions undertaken by Government scien- 
tists at the Forest Products Laboratory, Wausau, Wis. 
The wood is first freed from bark, then cut in lengths 
varying from 24 to 30 inches, or used full cord size of 
four feet, depending on the form of grinder used. 
There are only two pulp mills in operation in the United 
States equipped with the form of magazine grinder 
adapted to accommodate a full length log. In the ordi- 
nary form of grinding apparatus the piece of wood is 
forced by hydraulic pressure against a revolving grind- 
stone under a stream of water in such a way that the 
pulpy fibers are torn from it obliquely so as not to 
divide them, but to preserve them as much as possible 
in their greatest length. 

The stream of pulp flows by gravity to a screening 
apparatus where the slivers and unground lumps are 
removed, and the liquid pulp then undergoes a number 
of other screening, straining and dehydrating processes 
before it is considered sufficiently smooth and soft for 
pressing into laps, or is ready for the beating engine, 
if it is not to be stored, but converted directly into 
paper. In the beater the ground wood receives its ad- 
mixture of chemical or “sulphite pulp” and the color- 
ing matter, clay, rosin and alum. which go to make up 
the body of newsprint paper. After the addition of 
the required proportion of sulphite pulp, usually from 
20 to 25 per cent, and a carefully measured quantity 
of blue and red dyestuff to correct the yellow tone of 
the pulp, from 5 to 15 per cent of clay is added, fol- 
lowed by a definite amount of rosin sizing (made by 
combining rosin with soda ash) and a quantity of 
alum sufficient to precipitate the rosin throughout the 
fibers, where it serves to bind them and make the 


Fig. 4.—The ordinary type of grinder used in a 
ground-wood pulp mill. 


finished paper partly resistant to the absorption of ink. 
Newsprint paper is but lightly sized compared with 
writing papers, bonds, ledgers, etc., which are doubly 
sized in the beater with rosin and with animal size or 
glue after they leave the drying cylinders. 

The Evolution of a Sheet of Paper. 

Having described the various processes employed in 
the manufacture of pulp it remains to follow the con- 
tents of a beater—the “furnish,” as the assembled pulps, 
loading material and sizing are conveniently termed— 
through further refining measures and dilution until it 
passes, a thin milky fluid, from the flow box, through 
the slices, onto the swiftly traveling Fourdrinier wire, 
an endless band of copper gauze, which in addition to 
its forward motion has a regular reciprocating shak- 
ing motion, with a frequency of 300 shakes a minute. 
While the slowly forming tissue of interlocking fibers 
is being hurried on its way to the first press roll, the 
water drains away through the perforations in the 
wire, the thin film of pulp being further deprived of 
moisture in its swift passage to the driers by suction 
boxes or revolving suction rolls in contact with the 
under surface of the wire close to the couch roll where 
the wire turns on its reverse journey to the breast roll. 
The lifting of the delicate tissue of spider-web fineness 
from the wire onto the couch roll, when the machine is 
first started, is an astonishingly marvelous perform- 
ance. The gauzelike web is transferred automatically 
from the running wire to the first felt and couch roll 
by a special attachment of great delicacy of operation. 
The thin tissue of paper is only in its formative stage 
here and, indeed, can scarcely be detected on the press 
felts. The clumsy touch of a man’s hand would be 
fatal to its continuity, so this is regulated, as said, by 
a special piece of mechanism, which lifts it across the 
chasm from wire to felt as tenderly as a woman handles 
a new-born babe. . 

The Eternal Vigilance of the Paper Maker. 

The subsequent management of the sheet in its jour- 
ney under and over the drying rolls, which vary in 
number from thirty to forty, to the winder at the dry 
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Fig. 5.—Shredding the baled ground-wood pulp in a Brooklyn paper mill. 


end of the machine (illustrated in colors 
in a fine artistic conception on the front 
cover page of this week’s issue of the 
SCIENTIFIC AMERICAN) makes demands on 
the machine tenders which necessitate 
constant watchfulness and no little de- 
gree of muscular strength and activity of 
movement. If the stock has not been 
carefully ground and beaten, breaks are 
likely to occur with exasperating fre- 
quency and necessitate stopping the dry- 
ing cylinders until the sheet has been 
caught and freed from a possible entan- 
glement in the upper or lower tiers of 
driers; meanwhile the pulp at the wet 
end of the machine may be draining 
away as “white water” to be pumped back 
later through pipes and screens to the 
flow box, from which it again resumes its 
course over the traveling wire in the 
direction of the press rolls. 

The idea of a machine for making con- 
tinuous rolls of paper was conceived by a 
Frenchman, Nicolas Louis Robert, in 1798. 
The machine constructed by him did not 
produce a web of indefinite length, but 
one limited to fifty feet.. An endless band 
of wire screen ran over two rollers. The 
pulp in the vat was conveyed to this wire 
by a blade wheel over a breasting. In its 
passage over the wire the water drained 
from it passed back into the pulp vat, 
which occupied nearly the whole of the 
lower portion of the machine and was 
used over and over again, as at present. 
The machine was worked by hand. 

The Fourdrinier brothers (Henry and 
Sealy), whose name is perpetuated in the 
modern paper-making machine, obtained 
patent rights on the machine invented by 
Robert, in 1806. The paper made on the 
machine used by the Fourdriniers in their 
mill at Frogmore, England, was twelve 
inches to twelve feet wide, of a length 
not exceeding fifty-five feet. The machine 
was not equipped with a drying cylinder 
and the paper had to be taken off wet and 
hung up to dry. 

It is a far cry from the days of Robert 
and Fourdrinier to the present time, when 
the Fourdrinier parts of a paper machine 
are made in instances of a width of 202 
inches, while the wire, 200 inches wide, is 
capable of being speeded up to 800 feet a 
minute to make a roll of paper eight miles 
long! 

What is “Sulphite” Pulp? 

The perishable nature of ordinary news- 
print paper is due to the presence in the 
ground woodpulp of the sap, lignin and 
resin of the tree, substances that oxidize 
rapidly on exposure to air and so discolor 
the paper and make it brittle. The sul- 
phite process yields a pulp that is free 
from these objectionable products, which 
are decomposed in the cooking of the 
wood, or dissolved away and more or less 
completely washed out with the first wa- 
ters after the pulp is discharged from 
the digesters. 

Sulphite pulp is manufactured chiefly 
from spruce wood. The wood having 
been deprived of its bark, cleaned and cut 
up into pieces from two to four feet in 
length, as in the ground wood process, is 




















Fig. 7.—View of a large machine room from the “wet end” of a Fourdrinier 
machine. In the foreground is a machine that makes paper 184 inches wide. 

















Fig. 8.—At the couch roll where the wire reverses. Here the delicate gauze- 
like tissue is lifted from wire to roll. 

















Fig. 9.—At this point the paper begins to form on the Fourdrinier machine. 
Tie machine attendant is fussing over the “doctor,” which scrapes the roll. 


Fig. 6.—Beating engines in a Brooklyn paper mill; each holds a ton of puip. 


chipped up into smail pieces or chips 
about one fourth inch to a half inch thick 
and boiled under pressure in large stee! 
digesters capable of holding twenty tons 
of wood at one operation and yielding 
ten tons of finished pulp. The digesters 
are lined with heavy cement backing, 
faced with brick, pointed with litharge 
and glycerin to avoid contact with the 
metal, and the huge steel cylinders are 
fortified against bursting under pressure 
and extremes of temperature by butt 
straps on the inside and outside of the 
shell of steel. 

The sulphite liquor in which the wood 
is boiled is made by passing sulphur 
dioxide—obtained by burning either sul 


phur or iron pyrites in special ovens 


into tanks filled with water and a known 
quantity of slaked lime (prepared from 
dolomite). This results in the formation 
of a solution of the acid suiphites of eal 
cium and magnesium, which is the active 
solvent agent. Ordinary limestone is 
used in many pulp mills, but dolomite 
yields a more powerful extractive sol 
tion. 

When the digesters have been filled 
with the wood chips and the requisite 
quantity of sulphite liquor is added, the 
manhole or cover at the top of the digester 
is securely fastened and steam turned on 
gradually until the pressure reaches sey 
enty or eighty pounds. The cooking is 
steadily maintained at this pressure for a 
period of eight to ten hours At the end 
of this time the contents of the bolle 
consisting of the disintegrated fibers of 


' 


the wood, are discharged into large 





and washed. The spent liquor centain 
ing the dissolved resinous and non-fibrou 
portion of the original wood is ailowed 
to drain away, and the tank is then 
washed out and made ready for another 
charge. 

Sulphite pulp is increasing in use 
throughout the country The quantity 
used during the decade 1899 to 1909 In 
creased 781,759 tons, and of the entire 


quantity of woodpulp used in 1909, the 





latest census figures availabie, sulphite 
pulp constituted 42 per cent as compared 
with 35.6 per cent in 1899. The output of 
sulphite pulp increased 144.6 per cent dur 
ing the decade and that of ground wood 
pulp 101.1 per cent. A constantly increas 
ing amount of sulphite pulp is imported 
annually from Canada, Sweden, Norway 
and Germany. 

The Process of Making Seda and Sul- 

phite Pulp. 

The soda process, yielding so-called soda 
pulp, is used for soft woods like poplar, 
cotton and basswood, whereas the sulphite 
process is exclusively employed for cont 
ferous woods. The chipped wood is botied 
in a solution of caustic soda for eight or 
nine hours at a pressure of seventy or 
eighty pounds. The pulp produced is 
soft and bleaches well, making it esp 
cially well adapted for the manufacture 
of book and magazine papers. The better 
grades of magazine paper are composed 
of a mixture of sulphite and seda pulps 
and these, if thoroughly well cooked and 
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Fig. 10.—The paper is now fully formed and on its way to the drying rolls, of Fig. 11.—The dryers of the paper machine. To prevent condensation heated air 
which there may be as many as forty in a large machine. is forced into the room and a current maintained by exhaust fans. 
curef erm { of the United States Department of Agriculture has derivatives of the wood, which are burned up in recov- 
been working for the past two years, with very encour ering the soda. 
the wood chip izing results It has now been established that long ~ A Modern Tendency in Manufacturing Paper. 
ite g some caus eaf pine is well adapted for the manufacture of nat Ten years ago it would have been deemed exceed- 
It ver process iral-color “kraft” pulps and paper, the heavy brown ingly difficult, if not impossible, to operate a paper 
oda he period of Wrapping paper of the stores, and that by the sulphate mill at any distance from the sources of supply of 
bedi end of ‘ t nine hours is some process a grade of “kraft” paper can be made equal o1 wood and of power, that is to say, from a well watered 
ough good re t ave superior in quality to the imported or domestic “kraft forest region, but during recent years, in the progress 
Ine dified proce i ich the ipers now procurable \ large company has been of the paper-making industry, water and steam have 
period i mau hortened fhe process is ecently organized to build a mill in Florida, and this been generally displaced by electricity as motive power, 
rr e tha t imple caustic soda is regarded as the entering wedge for a number of developed by turbo-generators, and the machipery of 
ding the ease with whiel milar exploitations modern paper mills is driven by direct-connected mo 
the se ‘ igent is recovered in the The Disposition of Waste Liquors. tors in place of the shafting and belting which dis: 
10 per cent, ever One of the weightest problems confronting the manu tinguished the older mills 
In the ilphate process facturer of chemical pulps to-day is the disposition of An interesting development in the manufacture of 
ti ! f ‘ ldition of sodium sulphat« vaste liquors. He is eager to be informed of a means newsprint paper is being witnessed in the harbor of 
(Glaule ‘ ice of caustic soda, thu f utilizing the spent lyes from the sulphite process New York, a paper mill having been constructed on 
effecting ‘ h @ , is the price of cau that would obviate the present necessity of throwing the South Brooklyn waterfront with a capacity of 
ate rhe principle of them into rivers and streams in such large quantities 100 tons a day. The ground wood pulp is manufactured 
; the roee depend the fact that in soda recover is has been done up to the present time in Canada, and brought to New York Harbor in ear 
1} remaining after all the By neutralizing the waste sulphite liquor and start goes of 5,000 tons by steamship and landed at the dock 
lh mm the wood are burned iz fermentation of the contained sugars, alcohol of of the paper mill company, a few hundred feet distant 
t t th the organic matter i i low grade is produced from it in several pulp plants from the manufacturing plant. The pulp arrives in 
; ! iquet j t reduced to sulphide, and by in Sweden, and by a patented concentration process bales weighing about 400 pounds each. In a building 
jis prese ‘ juor subsequently made oxidation used in the United States, a compound is separated, on the dock the pulp is passed through a_ shredder, 
of tl d that a good yield of strong vhich is utilized as a binder in road making, as a tan where it is finely divided and agitated with water un 
pu ed Phe called “kraft” papers are ning extract and as an adhesive for sand in making til it is reduced to a fluid form, when it is pumped 
K made by f ich is not a popular one, a molds and cores for iron in foundries. But the profit directly to the beating engines in the mill proper. As 
yases formed é ‘ ffensive odor, like that ible recovery of the organic matter dissolved from the pulp enters the beaters, of which there are six 
f I the whole neighborhood of vood in the sulphite process is still an unsolved prob (three for each paper machine), each capable of hold 
th i mosphere almost unendurabl em, notwithstanding the fact that it has been deeply ing 2,200 pounds of material, there are added to it 20 
ite pulp promises the de studied by able chemists for more than twenty years per cent of sulphite pulp, the clay, coloring matter and 
me! f é ndustry in the Southern States past sizing which complete the “furnish.” The mass is 
dance of raw material in the In the soda and the sulphate processes of pulp beaten and circulated in the engines for one hour, after 
it lige that region rhe profitable dis making there is effected a partial recovery of materials which it passes down to a large concrete tank in the 
; f er as we is the waste and ind of power; by incinerating the spent soda liquor basement, called the “stuff chest.” Here it is diluted 
em ifacture of paper after evaporating and concentrating it, the soda itself with a large quantity of water. Next it is drawn up }y 
ulp is a problen the Forest Products Servic is regenerated, but there is a total loss of the organic powerful pumps and passed through a Jordan engine. 
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Pig. 12.—-The “dry end” of the two large machines which ue shown in Fig. 7. The machine in the center makes paper 194 inches wide at a rate of 650 feet 
’ @ minute. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


Sea-level Canal Fallacies 


To the Editor of the Screntiric AMERICAN: 

| have been considerably interested in reading your 
article on the above subject in your issue of the 16th 
ultimo 

| have no doubt that this article will invite con- 
troversy, as I do not think that your correspondent’s 
views are altogether sound. There are many crities, 
| imagine, and also some of the best engineers in the 
States, who believe that it might have been possible, 
and indeed better, to have built the Panama Canal at 
sea-level 

You say that you doubt that any engineer could be 
found to-day who would advocate such a canal. I do 
not think that there would have been any difficulty in 
finding such an engineer, but would prefer not to mention 
names at the present time. 

“urther, | do not understand why you lay down as a 
kind of axiom that any kind of a canal at Panama must 
be provided with locks. When we consider the com- 
paratively short time of tidal flow, that the canal is 
nearly 50 miles long, and that the Gatun Lake has such 
a large volume, does your correspondent seriously put 
forward that this ten feet difference of tide would cause 
such a current as to render navigation difficult, especially 
in a canal with such a large cross section? 

Judging from the experience in the Manchester Ship 
Canal in England and in other ship canals in Canada 
and the United States, I do not believe that the current 
would be large or difficult to navigate. 

With respect to the question you have raised about 
the size of ships, as the locks will certainly out-live 

the effect of earthquakes excepted) the “life-time of 
the youngest child that ean read the ScrentTiIFIC AMER- 
ican,’ | do not think that your argument is a reason- 
able one, and do not see any reason why, in some future, 
ships using the canal should not be existing which would 
require longer locks than those provided. 

Later, you say “nature has decreed that no sea-level 
canal shall ever be constructed at this isthmus.” I do 
not think that there is any evidence of such a decree, 
and I do not believe that there is any doubt that a sea- 
level canal could be constructed. 

The Culebra cut is certainly a deep excavation; but 
should the further 85 feet below the present bottom of 
the prism prove to be rock, there would be no further 
difficulty caused by the slipping of the slopes; should, 
however, it prove to be soft, certainly, as a last resource, 
this extra depth of the cutting could have been removed 
by dredging, in which ease the water would assist to 
support the sides of the prism. 

In your last paragraph you practically say that it 
may be stated that if the canal were cut through the 
“divide”? down to sea-level, the time and cost of con- 
struction would be doubled. 1 do not see any reason to 
believe that such a ‘‘hard-and-fast’’ statement would 
be true. 

Finally, I have heard it stated that the canal is being 
constructed as a lock canal on a minority report, and that 
this was done for the reason of expediency; if this be so, 
it would certainly show that some well-known engineers 
believed that the sea-level canal was not only possible, 
but certainly desirable. 

[ am now crossing over to Europe, and hope that you 
will have some further reference to this interesting subject 
from your correspondents 

R. M. S. *Lusitania.” M. I. C. E. 

This letter is diseussed on our Editorial page.—Eb.] 


Prevention of Aviation Accidents 


To the Editor of the Scientiric AMERICAN: 

The recent fatal accident to Ensign Billingsley of 
the U. S. Navy, with the miracle-like eseape of his 
companion, Lieut. Towers, would seem to furnish an 
explanation of many other aviation accidents and 
sugcests two things that should be done to prevent 
simi ar accidents in future. The sutvivor explains just 
how the mishap oceurred, an upward wind gust having 
evidently struck the tail, or rear elevator, causing 
the machine to suddenly dive forward and downward, 
throwing out Billingsley, who was hurled 1,600 feet 
to his death, while Towers clung to an upright and 
survived when the machine crashed into Chesapeake 
Bay. A quite similar aceident befell an army aviator, 
Capt. Hennessy, at San Diego on July 9th, only he 
succeeded in regaining his seat and righting the aero- 
plane after being thrown forward from his seat when 
& warm ascending air current evidently struck the 
Harriet Quimby and her passenger 
were thrown out one after the other in this same way, 
as was also Moissant, and it is not necessary to men- 
tion the numerous other aviators who are known to 
have perished similarly. The two lessons to be learned 


rear elevator. 


from these cases are: First, that the aviator and pas- 
sengers should be held in their seats by a strap or similar 
device passing in front of them but of course instantly 
removable when desired, and second, that all aero- 
planes should be provided with both front and rear 
elevators, so that in case of a strong ascending or de- 
scending current striking one but not the other, or 
striking them at different moments, the opposite one 
would instantly oppose to a great degree any sudden 
upward or downward movement, even before the 
operator could adjust the elevators to counteract the 
movement; for with the two elevators connected, if 
the rear flap were foreed upward despite the aviator’s 
grasp on the lever, the front flap would turn downward 
to elevate, as needed, anticipating or at least aiding 
his movement of them; and if the elevators included 
little or no fixed horizontal surface, but simply con- 
sisted of planes pivoted at points much nearer front 
than rear of them and turnable through sixty to ninety 
degrees, with stops on each side, such upward or down- 
ward air currents could not materially upset the longi- 
tudinal balance of the machine; but if, with considerable 
fixed horizontal surface attached, the strong upward 
or downward current, acting on it as on a sail, should 
break or disable one elevator, the aviator would still 
have the other one to depend upon for safe landing, 
more especially if each elevator were connected by 
its cable to a separate lever, with the two levers arranged 
side by side so as to be grasped in the one hand, and 
by having pulley belt-tighteners attached to each or 
one elevator cable the relative angles of the two ele- 
vators could be changed during flight or set as found 
best by means of levers connected therewith. 

In conclusion, the writer is convinced that all aero- 
plane controls should be duplicated. For instance, the 
ordinary rear vertical rudder for lateral steering, and 
on which the lateral balance so much depends, especi- 
ally at times, should be duplicated at the front (as I 
believe is done only in Capt. Cody’s machine), or 
else pivoted vertical resistance surfaces could be easily 
provided at the lateral ends for steering purposes, as 
in some aeroplanes, or all three steering methods used, 
two or three levers being preferably arranged to be 
grasped in one hand for the purpose, as above described; 
for a contrary side gust may sometimes prevent a rear 
or front vertical rudder from steering the craft as de- 
sired, or as necessary to preserve balance. 

By using such duplicate controls, the writer believes 
that aeroplaning will be made as safe as it ever can 
be; for I venture to predict that the successful, safe, 
and efficient flying machine of the near future will be 
a combined helicopter and aeroplane. It is with the 
hope that these suggestions may help to lessen the 
death toll of aviation that they are here given, and 
more may follow later. Evmer G. STILL. 

Livermore, Cal. 


Fire Protection by Automatic Sprinklers 


To the Editor of the Scientiric AMERICAN: 

The second editorial in your recent number referring 
to the disastrous fire in Binghamton is all right so far 
as it goes, but it strikes the writer that it missed one 
of the strongest points which could have been made 
with regard to improvement in conditions which would 
make impossible a repetition of such catastrophe. 

In the August number of the Journal of the American 
Society of Mechanical Engineers, the case is very well 
put on pages 1272 and 1273, as well as, in a certain 
sense, the remarks at the bottom of page 1269 and top 
of 1270. Particularly in the middle of page 1272 is 
the point made clear, that every time a sprinkler oper- 
ates from fire in a building full of people, it is a potential 
life saver. 

The writer has been studying this subject of Automa- 
tie Sprinklers, and their use in saving both property 
and life, for some little time. So far as I have been 
able to learn, there have been just eight deaths by 
fire in factories protected by automatie sprinklers. In 
not a single one of the eight eases could the death be 
charged to the failure of the sprinklers to operate prop- 
erly, as you will see by considering the details. 

In January, 1907, under peculiar circumstances, a 
fire gained great headway in the Cocheco Mills, Dover, 
New Hampshire, at a time when the automatic sprinkler 
system had been temporarily shut off for adjustment. 
This was a cotton mill, and the spread of the fire was 
so rapid in the cotton goods on the machines, and up 
through belt ways, ete., that five of the employees, 
who attempted to save their belongings in their lockers, 
were overcome by smoke, and lost their lives. The 
sprinklers were not operative at the time the fire broke 
out. Before they could be adjusted and put in service 
the damage had been done. This is, of course, a strong 
argument in faver of keeping all such equipment at all 
times ready for immediate service. 

About a year ago a celluloid comb factory near Bos- 
ton was the scene of a fire which flashed all around 
the room in the seraps of extremely inflammable cellu- 
loid on the work benches, making a complete circle 
of flame, which shut off the access to the stairs. About 
a dozen employees in the room dashed through the 


flame and down the stairs, all being more or less severely 
burned, and two of them losing their lives. Please note 
Before the fire department arrived on the seene the 
automatic sprinklers had the fire completely out. It 
would, of course, be too much to have expected the 
employees to remain within the circie of flame for 
the sixty or ninety seconds required by the sprinklers 
to put out the fire. Probably no human being under 
such circumstances, and with the panie which is always 
connected with fire, would have remained at this time. 
It is perfectly clear that if ail the employees had re- 
mained in the room, the chances are that none of them 
would have been severely injured. 

The other case where life was lost under automatic 
sprinklers was in a piano factory in New Jersey also 
about a year ago. The watchman’s lantern exploded, 
while he was making his rounds, and set. fire to the 
inflammable varnishes in the room through which he 
was passing. He was so severely burned as a result 
of the initial explosion that he died the next day. The 
sprinklers held the fire from spreading, giving the fire- 
men an easy task in putting the fire out. 

Practically every expert who reported upon the 
results of the Asch Building fire in New York two 
years ago said that automatic sprinklers would prob- 
ably have prevented the loss of life in that building 
As you probably noted, automatic sprinklers have 
been since installed throughout that building. 

The National Fire Protection Association shows 
records of some 15,000 fires in which automatic sprinklers 
have figured. The three cases above mentioned are 
the only ones in which loss of life has oceurred, and the 
circumstances, in those cases, were so peculiar that 
as matters stood, the sprinkler may be said to have a 
clear record, so far as life saving is concerned. 

The installation of fireproof stairways will do much 
to help matters along. They are, however, no means 
of surety against panic, and should be considered sim- 
ply as one of a number of devices, all with the same 
end in view. They would probably be more expensive 
to install in an existing fire-trap than would a satis- 
factory system of automatic sprinklers. They would 
be less effective as a life-saving device, and not at all 
effective, from the dollars and cents standpoint upon 
the saving of property. Sprinklers would save both 
lives and property, and pay for themselves in a period 
of four or five years, through reduction in insuranwve 
rates. Which, under these cirecumstancesy4lo you con- 
sider the better scheme to advocgse?> 

So far as the fireproof building is concerned, the 
stairway will not make it more firéproof, and in very 
tall buildings, such as some of the loft buildings in 
New York, the space requirements for such a stairway 
to accommodate hundreds of operatives all at the same 
time, would be prohibitive. The sprinklers, by eon- 
fining the fire to a mere handful of flames, so to speak, 
would make it unnecessary to empty the building in 
any such hurry, and would soon come to be recognized 
in its true light, as a life saver and a panic deterrent. 

Cases are on record where a fire in a waste basket 
full of paper has been put out by a sprinkler before the 
waste basket was consumed. The sprinklers operate 
without human assistance, are not subject to panic 
conditions or excitement, are not hampered by smoke 
or a sudden flash of flame, are not hindered in their 
work by a rush of frightened human beings running 
away from the seat of disturbance. 

To my mind they are the only great saving factor 
in our fight against fire, and should be required (legally) 
in all manufacturing plants subject to destruction. 
They can be put into existing buildings at nominal 
expense, and render what is now a fire-trap, more 
safe as against both panic and loss of iife, than any 
‘fireproof’ building now existing, which does not con- 
tain sprinklers. If you consult the real estate adver- 
tising pages of the New York Herald you will find build- 
ing after building designed for loft and manufacturing 
purposes making capital of the fact that they are pro- 
tected by automatic sprinklers. 

I have nothing to do with sprinklers from any business 
point of view. I am, however, intensely interested in 
the very live subject of the conservation of life and 
accumulated resources. Sipney G. Koon, 

Boston, Mass. 

[The writer of the above letter is in error in his sup- 
position that the editorial referred to advocated the 
building of fireproof stairways as the sole protection 
against fire; nor will even a cursory reading give this 
impression. Automatic sprinklers are one very efficient 
and well-established method of fire protection, as the 


facts given in the above letter will show.—-Epiror.| 


Street Accidents in London have increased at an alarm 
ing rate with the increasing use of automobiies. Civing 
evidence before a parliamentary committee on motor 
traffie in London, Colonel Hellard, chief of the Londen 
traffic branch of the Board of Trade, recentiy stated 
that in the metropolitan area last year there were 537 
deaths from street accidents, as compared with 155 in 
1904, while over 20,000 persons were injured, as com- 
pared with about half that number in 1904, 
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A complete paper making plant in miniature. 


Paper testing laboratory of the National Bureau of Standards, Washington. 


How the Government Tests Paper 


The Methods and Machines of the Bureau of Standards 


“VERY vear some 40 000,000 pounds of paper in 
4 : 


4ciuding almost every variety is delivered to the 


National tlovernment for use in the manufacture of 
bank-note postage stamps, and post cards, and for 
printing, stationery, and other purposes Every year 


: continuous succession of valuable documents is issued 
from the Government Printing Office, and it is obvious 
that the purchase and test of paper is no small matter 
For the sake of completeness and fairness the meth 


ods of test are made as 


By Herbert 


examinations, chemical analyses, and physical tests and 
supplied with instruments 
tive of the best American 
commercial practice. There is also a small size paper 
making plant where the pulp can be prepared and actu- 
ally worked up into paper on a paper-making machine easily available, while its 
The aim is to produce standard paper samples in which 
the fiber content and other 
processes of manufaeture 


and apparatus representa 
and German scientific and 


materials and the actual 


T. Wade 


knowledge. 


ure accurately known, so per, as carried on in this 





comprehensive and scien 
tifiealiy exact a possible, 


thanks to the co-opera 


tion of the National Bu 
reau of Standards in 
Washington For some 
ten veors this bureau has 


been carrying of 1 com 
plete investigation of the 
technoltog of paper mak 
ing, hot ons with the 
idea of making the ordi 
nary routine test inh 
volved In passing on Gov 
ernment supplies, but also 
with the aim of evolv 
ing standards of material 
and product as weli as 
standard methods of 
world find 


standard 


testing. These 
expression in 
specifications leading to 
uniformity in the paper 


furnished wuder the vari 





ous contracts, and afford 
opportunity for an ordi L_ 
nary buyer better to de 
termine the quality of 


pa per 





It might be said in 
passing that in Germany 
such investigations have 
heen earried on for a 
much longer period, and 
that the most systematic 
studies of paper making 
und its materials have 
been made and accurate 
and elaborate methods 
and machines for testing 
have been developed In 
fact. the German investi 
gators have even made a 
scientific classification of 
papers based on their 
chemical and physical 
properties as ascertained 
by analysis and test, but 
so refined and minute is 
much of their work that 
it is said to be in advance 
of present conditions in 
the German paper trade 





\t the Bureau of 


Standards there is main 























Mullen strength tester. A “bursting” machine that 
is extensively employed in the American paper trade. 











The quadrant paper scale. Reading the weight 
per ream from the test of a single sample. 








tuined i special paper 
testing laboratory equip 


ped for microscopical ing breaking or tension 


Schopper strip tester for 


measuring and register- 
strength and elasticity. 














Micrometer thickness tester. A gage reading to 
1/10,000 of an inch. 

















peetenseseedialeateaeeiagsbendnteestastanessedasicthennarananeta 
Schopper folding machine. To measure the en- 
durance of paper by mechanical folding of a strip. 


that when specifications are prepared for similar sam- 
ples or product they are based on minute and systematic 
In its work the paper testing laboratory 
seeks to co-operate with paper manufacturers generally, 
and the results of its investigations and researches are 
apparatus and modes of 
testing can be examined at any time by those interested. 

Aside from technologie research the testing of pa- 
laboratory, presents many 


points of general interest. 
The tests may be classed 
as physical, microsecopi- 
eal, and chemical, the 
first named, perhaps, be 
ing of the greatest con- 
cern to the ordinary user 
and consumer, and in ad 
dition being the simplest 
and most readily under 
stood. The physical prop 
erties of course depend 
upon the chemical con 
stituents and the meth 
ods of manufacture which 
ean be determined only 
by analysis, but they af 
ford a very good idea of 
the ordinary qualities 
and characteristics of the 
paper, particularly in 
connection with the spe- 
cial use for which it is 
designed. 

How the Weight is Ac- 
curately Determined. 
The first test to be ap 

plied is a determination 

of the weight of a given 
grade or sample. Paper 
is sold usually according 
to its weight per ream of 
500 or 480 sheets, each 24 
by 36 inches or some 
other standard size, as 
may be determined. <A 
singie sheet is taken, 
rolled up and weighed in 
a suitable seale or bal- 
ance and from its weight 
the weight of the ream 
is computed, or in the 
ease of the quadrant 
scale illustrated, read off 

directly for reams of 500 

and 480 sheets from the 

graduated circular arm. 

Of course a smaller sheet 

or portion of a sheet may 

be used and the weight 
of a full size sheet or of 

a ream of any size sheets 

ealeulated from it. In 

large consignments of pa- 
per considerable uneven- 
ness is likely to be found, 
and in all testing care 
is always taken to se- 


(Continued on page 270.) 
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acting compressor. showing housing of valves in cylinder 





and 


rrammatic view of a compression system, consisting of four main parts—compressor, condenser, expansive v 





alve, and evaporator or refrigerator coil. Fig. 2. Quadruple 
pistons for keeping down heat generated during compression. Fig. 3.—Flooded ammonia condenser, atmospheric type. 


de to enter at bottom of coil instead of top. Fig. 4.—Section of shell brine cooler of flooded type in which brine to be cooled is forced through the pump tubes 
letail section of freezing can employing raw water. Fig. 6 Apparatus whose refrigerant may be brine or liquid ammonia. Ice increases in thickness in greatly 
reduced time around the tubes until the various masses meet and coalesce to form continuous cake Fig. 7.—The use of refrigeration in drying of air for blast furnaces One of the 


latest forms of ling towers for this purpose 


New machines that produce cold. 


Recent Improvements in the Refrigerating Industry 


What 


\ HILE there are a number of different ways in 

which cold can be produced artificially, only the 
compression, the absorption, and the air expansion sys 
tems are of commercial importance, and they rank in the 
order given. The theory of operation of all three is 
comparatively simple, although in order to obtain the 
highest efficiency each apparatus is at times somewhat 
complicated. In all three types a substance known as 
the refrigerant is employed. This refrigerant acts as 
a heat carrier, taking up heat at a low temperature 
in the cooler and discharging it into running water. 
In order that the refrigerant may perform this func- 
tion, work must be done. The refrigerant most gen- 
erally used in the compression system is anhydrous am- 
monia, although carbon dioxide and sulphur dioxide are 
used to some extent. 

It will be seen from Fig. 1, a diagrammatic view, 
that the compression system consists of four main 
parts, a Compressor, a condenser, an expansion valve, 
and an evaporator or refrigerator coil. The compres- 
sor, in effect, is a heat pump, as it enables the refrig- 
erant to perform its function as the heat carrier. In 
operation, it pumps ammonia vapor out of the refrig- 
erator coil and forces it under high pressure into the 
condenser, where it liquefies, due to the high pressure 
maintained therein, usually about 175 pounds for am- 
monia, and to the cooling effect of the water flowing 
over the pipe coil. The heat removed from the am- 
monia in the condenser is of two kinds; that is, sensible 
heat or heat put in during compression (all gases gen- 
erate heat when compressed) and the latent heat whieh 
the ammonia gives up in passing from the gaseous to 
the liquid state. The liquid ammonia then passes 
through the expansion valve into the refrigerator coil 
where it again evaporates or boils by reason of the heat 
from the substance to be cooled. As fast as the vapor 
is given off it is pumped out by the compressor, and 
it is essential that the pressure be kept comparatively 
low, for the boiling temperature of all liquids depends 
upon the pressure. Under 15 pounds pressure ammonia 
boils at zero Fahr. 

It will be noted that the cooling effected is due to the 
latent heat absorbed in passing from the liquid to the 
gaseous state, and not to the expansion of the ammonia 
gas. The latent heat of ammonia is very marked; one 
pound of liquid ammonia evaporating at 15 pounds 
pressure, is sufficient to convert over four pounds of 
water into ice. The refrigerator coil is usually im 
mersed in brine which acts as a heat conductor for 
transmitting heat from the ice cans or air to the coils. 


the Inventor Has Done tor Cold 


It is absolutely essential that the ammonia be in the 
liquid form as it enters the cooling coil, for otherwise 
no cooling will be effected. The compression system 
was invented by William Cullen, an American, who took 
out an English patent in 1755. This system did not 
come into general use, however, until about 1870, when 
ammonia was introduced as the refrigerant. 

The absorption system was invented by Ferdinand 
Carre, of Paris, about 1850. In this system the com- 
pressor is replaced by a vessel partially filled with 
water. When cold the water readily absorbs all the 
vapor from the liquid ammonia evaporating in the re- 
frigerator coil and forms the ordinary strong aqua am- 
monia. This aqua is then heated and the ammonia 
gas in dry or anhydrous condition is driven off under 
high pressure into the condenser, where it is cooled and 
liquefied in the same manner us in the compression 
system. In this simple form the machine is intermit- 
tent in its cooling, but by using a separate absorber and 
a pump to cause the liquid to circulate through the 
boiler and the absorber, the cooling operation can be 
made continuous. Absorption machines are still ex- 
tensively used. 

For many years the air expansion machine was more 
generally used than either of the two others mentioned 
above. It was invented by Dr. Gorrie of Apalachicola, 
Florida, in 1845, and was used for making ice. These 
machines have the same elements as the compression 
machine, except that the expansion valve is replaced 
by an expansion engine. As the air is not liquefied in 
the condenser it would not effect any appreciable cool- 
ing if allowed to expand freely through an expansion 
valve, but if allowed to expand against a movable pis- 
ton so as to do external work, the expanding air reaches 
a very low temperature. The specific heat or heat- 
‘“arrying capacity of air is very small compared with 
the volatile liquids used in the compression and ab- 
sorption machines, so that these machines had to be 
very large and cumbersome. For this and numerous 
other reasons, this type of machine is not now exten 
sively used except where very low temperatures are 
desired, as in the liquefaction of gases. 

While the artificial refrigeration industry is one of 
comparatively recent development, its growth has been 
very rapid, and it how plays a very important part in 
the conservation and distribution of our food supply. 
The improvements in refrigerating apparatus and 
methods in the last decade have been numerous and 
important. These changes generally relate to improve- 
ments made in the construction and operation of the 


Storage 


various integral parts rather than to the machines and 
processes as a whole, and to the extension of the in 
dustry to new fields. 

Often in cold storage systems it is desirable to main- 
tain different temperatures in various Compartments; 
also in ice making the temperature of the fore cooler 
sheuld be higher than that maintained in the freezing 
tank. As the temperature in a refrigerating coil is de 
pendent upon the back or suction pressure, it is obvious 
that it would be difficult to maintain such difference in 
temperature by an ordinary compressor. To overcome 
such difficulty, the compressor shown in Fig. 1 was de- 
vised. During the first part of the suction stroke of 
this compressor, low pressure gas is drawn in from 
the freezing coil, and when the piston is near the end 
of its stroke, a part is uncovered, permitting gas of a 
higher pressure to rush in from the fore cooler. In this 
way the cylinder becomes filled with gas of the higher 
pressure maintained in the fore cooler and on the re 
turn stroke the port is quickly covered, the gas is com 
pressed and driven into the condenser. As the refrig- 
erating capacity of a compressor is proportional to 
the absolute back pressure at which it operates, it is 
obvious that this multiple effect arrangement greatly 
increases the capacity of the compressor, and especially 
so where carbon dioxide is used as the refrigerant 

The quadruple acting compressor shown in Vig. 2, is 
a more recent product. About midway of the bore of 
the cylinder is placed a partition which also houses 
discharge valves. The two pistons have hollow piston 
rods provided with check valves for the admission of 
gas to two of the compression spaces. This feature is 
designed to keep down the heat generated during com 
pression. It is obvious that this compressor has a 
large capacity for its size. 

It is probable that less effort has been made to im 
prove the condenser than any other one part of the re 
frigerating machine. For many years condensers were 
generally so constructed that the hot gas entered at the 
top of the coil and the liquid condensed was drawn off 
at the bottom. Recently, however, an improved form 
shown in Fig. 3 was introduced, in which the het gas 
was made to enter at the bottom of the coil instead of 
the top. This simple change made it possible to reduce 
the size of the condenser one half or more and still 
obtain more satisfactory results than with the old form. 
This is due to the fact that the transfer of heat from 
the hot refrigerant inside the coil to the condensing 
water is about four time as rapid when the refrigerant 


(Continued on page 272.) 
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Full-size model in wood of new steel subway car for New York Municipal Railway Company. 








| N rapid transit service, the number « passengers and to those who are interested in the problem, the gen eight-car train available for passengers is 4,711 square 
that can be carried in a given time over a given eral external and interior appearance of the car, the feet as against 3.702 square feet in the ten-car train t 
length of read is determined, not so much by the speed comfort and convenience of the seating arrangements In the Interborough cars there are a center door, 
f the tralus between stations as it is by the time o« ind the freedom of ingress and egress, the compan) and two end doors on the platforms: on the new ear 
cupled at the ttions in discharging and taking on pas have built at their yards in Brooklyn a full-size model there is a center door, and a door at each side of it so 
seuger In mest irge cities, the rapid transit pas car, of which we present the accompanying illustration spaced as to give the minimum amount of movement 
senger us first: that he be taken to his destination It will be noticed at once that the car is very much for a passenger in passing from his seat to the door 
us quickly as possible; second: that he be given a seat larger than those in use in the present subwa) The or vice versa, The guard stands in the center of the 
On the present subway of this city, as-operated by end platforms—which should have been abolished from car on the side opposite the station platform He 
j the Interborough Company, stunds on a platform suffi 
: the expre j tforms are - ——a _ ciently elevated to enable 
: ibout fi uindred feet in him to see clearly each set 
{ net! Chis dimension de of doors, which he opens 
7 termines the number of - | und shuts by pressing elec 
4 cal that can te run ihn a tric buttons that operate 
: i ingle trais id the ex | un electro-pueumatic sys 
pre trair ow meade tem. To prevent the mo 
up consist of ten cars torman (every car is a mo 
which. if loaded to thei tor car) from starting the ¢ 
mat Ximum itting and train until every door is 
tunding capacity, during shut, the door-closing me 
the rush heur can each chanism is so Gonnected, 
ccommodate tweive hun electrically, with the con 
dred people—this, be it re trolling lever under the 
membered, representing the motorman'’s hand, that he 
maiXimum possible acco cannot start the train un 
modation whet there is til the last door in the 
heavy congestion of traf 


train is closed, and an elee- 
the Of the hundred and 


iwenfyY pesxsengers crowded 


trie light signal in the cab 
has given him notification 
into each car, forty-four We draw attention to the 
accompanying table com 
paring the proposed car 


L — iia = as | with the present subway 





car. The most significant 
operate a part of the new Interior of car, showing seating and wide standing spaces. comparison is that of the 


dual system that is under 


relative seating and stand- a 

construction, has designed a new car, in which they subway and elevated service long ago as anu obsolete ing capacity, from which it will be seen that the stand 
have sought to provide, on the basis of 1,200 people pet survival of the early days of railroading—is omitted, ing and seating conditions are vastly improved 
train, a larger seating capacity, and a less crowded and the whole 67-foot length of the car is available for = (Ggyparrson of SEATING AND STANDING CAPACITY 
standing space for those who cannot secure seats. Also, seating accommodations. The width of the car is 10 ON A BASIS OF 1.200 PEOPLE PER TRAIN 
by making a better distribution of the three entrances feet. As compared with the present subway cars, the N.Y. Mun. Ry. Car Interboro Car 
to each car, they have facilitated the loading and un new model is 15 feet 7 inches longer and 15% inches ee cm wn 150 “as 
loading of pasvengers, and so have cut down the time wider. Each train will be made up of eight cars as Pass. per car, seated 7s 44 
of stopping at stations against ten in the Interborough trains, and the total — [ass. per po Magen go Zs “% or “a. ft 

rhe new car will, of course, be built entirely of steel length of the eight-car train will be 538 feet 4 inches, Standing space per stand : se 
but to demonstrate to the Public Service Commission us against 515 feet 5 inches. The total space in the etal ouated ‘c taakn 624 ont of 1.200 £40 cat of 1.200 ' 
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Diagram showing plan of seating and distribution of doors. 
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View of the inner circle, showing the tube at the far side and end, with a two hundred and twenty foot trestle on the right. The trestle represents a twenty per 


_— advent of the parcels post has 
created a demand for some means 
whereby large numbers of parcels may be 
transported by a more expeditious and 
less easily interrupted system than the 
horse-drawn vehicles or motor cars at 
present relied upon The Government's 
interest in the matter was shown by the 
appointment of a commission recently to 
investigate the feasibility and practicabil- 
ity of an underground tunnel between the 
new post office, located at the Pennsyl 
vania Railroad station, and the Grand 
Central terminal in New York city, a tun 
nel large enough to transport mail in 
sacks In five of our big cities, namely, 
New York, Chicago, Philadelphia, Boston, 
und St. Louis, a large part of the first- 
class mail is transported between the post 
office and branch stations and = railway 
stations through underground pneumatic 
tubes. These tubes are eight inches in 
diameter, and the letters, tied up in small 
bundles, are dispatched in steel carriers 
which fit like a piston in the tube, and fol 
low one another in rapid succession. But 
while these tubes are adequate enough 
for ordinary mail, they cannot handle the 
larger packages which are sent by parcels 
post nor large sacks of letters. Obviously 
a mail-carrying system is demanded which 
will fulfill these requirements. Hardly 
had the parcels post been definitely estab 
lished when several companies immedi 
itely entered the field with proposals 
to build tunnels which would handle the 
bulky mail matter of the parcels post. 
One of these systems was described in 
the ScIENTIFIC \MERICAN of January 4th, 
1915. Another has been experimentally 
tried out at Paterson, New Jersey. 

The Paterson system represents about 
seven years of continuous effort to pro- 
duce an electric carrier system of com- 
mercial form. As it now stands it seems 
adapted not only to propel parcel convey- 
ers, but also elevators, escalators, moving 
sidewalks and even the rolling stock of 
standard gage railroads. <A 14-inch model 
was installed some time ago at the Bush 
Terminal. It attracted much favorable 
comment at the time. It was not, how 
ever, a full-sized commercial plant, com 
plete with terminal buildings, switches, 
sidings, grades and curves, starting and 
stopping devices, and the like, which 


cent grade. 





























The structure viewed from the top of the tres.ie siuwnrg the tor~inal building 


in the distance. 


The small insert is an inside view of the open structure, showing the fixed motor 


between rails the other motor member being attached beneath the car There are 
conducting rails, for two phases of the current, the third phase being grounded 


two 




















The car used in experiments. 


The workmen were photographed inside the car to show the relative sizes of the parts 


All the car space is available for freight. The cars weigh 1,200 pounds and take 


th 


grade easily with a ten per cent slip from synchromeus speed under a load of 1,500 pound 


would afford a real demonstration under 
actual conditions to busine men anil 


vyovernment officials Such a plant, hov 


ever, is now to be seen at Paterson, New 
Jersey 

At the Paterson plant S6-ineh tuls uve 
been built In these tube irs run ol 


rails and are driven by alternating cur 
rent supplied by conducting rails The 
ears are propelled by magnetic push o1 
pull, without wheel traction In other 
words, they are swept along by the pro 
gressive magnetic field produced by the 
reaction between a flat motor member, at 
tached to the bottom of the ear, and an 


affixed to the 


elongated motor member 


track between the rails Both members 
of the motor are made of laminated tron 
The fronts of the car member contah 
open circuit wire windings; those of the 
track member, closed circuit winding f 


the squirrel cage type 


Since there is no rotary motor, no geat 
ings, no armature, ho commutator the 
cars require neither oiling nor attendance 


"tence the cost of operation and mainte: 


ance 1s ‘need to a comparative 
small figure 


Regardless of their number. the « 


are instantly obedient to ecentra omntral 
They can be started, speeded up o1 wed 
down, stopped or reversed by pressing the 


buttons which control the current 


tipple ad 


through the two feeder 1 with 





shock to the cars, contents or traci \t 
any predetermined point, the cars may 


switched automatically from the main line 


to branch lines, or from branch lines ’ 


the main line, without affecting the u 
ment of cars which are running before 


or behind the shunted car 


The longer the line. the mo rapid, re 
liable, economical and efficient will be the 
operation While it has been estimated 
that a system constructed i the dink 
sions of the Paterson plant OSSONSt 
carrying capacity suflicient to transpe 
all the mails and expre matter moving 
between any parts of Londo I i 
New York, it may be designed on 
diameter necessary to handle sma inh 
conveyers or standard gage ul s ro 
ing stock 

\ patented signal systen lieu 
location of the cars in tra 

(Concluded paye £76.) 
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Full-size model in wood of new steel subway car for New York Municipal Railway Company. 


| N rapi t em the numile f jmssengel ind tu these who are interested in the problem, the ger eight-car train available for passengers is 4.711 square 
that in be dina gi time over a giver eral external and interior appearance of the car, the feet as against 3.702 square feet in the ten-car train 
jengtl f 1! is determined, 1 uch by the speed comfort and convenience of the seating arrangements In the Interborough cars there are a center door 
f the trai: 1 station i by the time oc ind the freedom of ingress and egress, the compan) and two end doors on the platforms; on the new car 
cupled at th ! lischareg d taking on pas have built at their vards in Brooklyn a full-size model there is a center door, and a door at each side of it so 
gel | cities, the rapid transit pas ear, of which e present the accompanying illustration spaced as to give the minimum amount of movement 
sengel t t | e taken t his destinatior It will be noticed at once that the car is very much for a passenger in passing from his seat to the door 
is quici ‘ i econd : that he be given a seat larger than those in use in the present subway) rhe or vice versa. The guard stands in the center of the 
() he present bway of this city, as-operated by end platforms vhiceh shonld have been abolished from ear on the side opposite the station platform He 
the Interborough Company stands on a platform suffi 
the ex platforms are ciently elevated to enable 
thout five hundred feet in him to see clearly each set 
lengtt Phis dim n de of doors, which he opens 
termi the number of und shuts by pressing ele 
cars that n be run i tric bnttens that operate 
ingle trah md the ex an electro-pheumatic sys 
yre train ow made tem. To prevent the mo 
u consist f ten cars torman (every car is a mo 
ic if | lel to thelr tor car) from starting the 
maximur t ind train until every door is 
tanding cay i during shut, the door-closing me 
the rush hor euch chanism is so connected, 
comrmoda te twe ‘ hut electrically, with the con 
dred peopl his, be it re trolling lever under the 
membered, repre img the motorman’s hand, that he 
yea X possible accom cannot start the train un 
modatio he there i til the last door in the 
hen cougestl of traf train is closed, and an elec 
tic Of the hundred and tric light signal in the cab 
twenty: jmissengers crowded has given him notification 
inte each cat forty-four We draw attention to the 


will be seated and 





accompanying table com 















ix standing paring the proposed car 
Fhe Ne You Muni with the present subway 
ipal Rallway hiet ill car. The most significant 
onerate a part of the ne Interior of car, showing seating and wide standing spaces. comparison is that of the 
dual system that is under relative seating and stand 
onstruction, has designed a new car, in which they subway and elevated service long ago as an obsolete ing capacity, from which it will be seen that the stand 
have sought to provide, on the basis of 1,200 people per survival of the early days of railroading—is omitted, ing and seating conditions are vastly improved. 
train, a larger seating capacity, and a less crowded and the whole 67-foot length of the car is available for COMPARISON OF SEATING AND STANDING CAPACITY 
standing space for those who cannot secure seats. Also, seating accommodations. The width of the car is 10 ON A BASIS OF 1,206 PEOPLE PER TRAIN 
makine better distribution of the three entrances feet As compared with the present subway cars, the N.Y. Mun. Ry. Car Interboro Car 
tu each car, they have facilitated the loading and un new model is 15 feet 7 inches longer and 15% inches at - _, os ‘Se as 
loading of passengers, and so have cut down the time wider. Each train will be made up of eight cars as Pass p r car, seated 7s 44 
of stopping at station ugainst ten in the Interborough trains, and the total tera pd SS er a m aq. ft ss oa, ft 
The wew car will, of course, be built entirely of steel length of the eight-car train will be 538 feet 4 inches, Standing space per stand a ; 
but to demonstrate te the Public Service Commission aus against 513 feet 5 inches. The total space in the Sutal’ eked ao Guth 624 out of 1.200 440 ont et Zoo 
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Diagram showing plan of seating and distribution of doors. 
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View of the inner circle, showing the tube at the far side and end, with a two hundred and twenty foot trestle on the right. 
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The Heavens in October 


The Newly Discovered Comets and Their Orbits 


By Henry Norris Russell, Ph.D. 




















FTER ‘ derable interval, during whic date represented (January 22nd, 1914) the distance of obliquely and foreshortened from a_ circle into an 
y \ } e been found withil the comet above the plane of the paper is about half the ellipse whose upper side must be supposed to be be 
f, a f ‘ idius of the Earth's orbit It will easily be seen how hind the plane of the paper Here, on account of the 
rhe f liscoveres the Re 1. H. Metealf he comet will remain visible for several months, at retrograde motion of the comet, the circumstances are 
. h dh Ve t, « the night of Septembe first remaining in almost the same longitude (referred very different. The two bodies approach one another 
’ j ‘ known and successfu very rapidly during September, pass one another early 
a » his vacation It appeared in October, and recede from one another with almost 
t e of the nint , tude, and showed a slow north equal speed, so that by December Ist they will be about 
moti e discovery was, as usual, telegraphed 1SO million miles apart 
il ind e the news was spread to astron The comet’s apparent motion, in consequence of this, 
net ‘ was slow when first discovered, since it was coming 
A pl ‘ ke it the Yerkes Observat by nearly straight toward us; increased very rapidly, reach 
Prof. I ! ‘ mber Sth, with four hour ex ing a maximum early in October, and will then quickly 
1 round, condensed nebu ; kine at lodes fall off again, while its brightness varies in just the 
\ same way. It may finally be observed that both of these 
\ f tl met, based erva \ comets have happened to present themselves under al 
Re i and 4th. shows that it was yan ‘ most the most favorable conditions for observation, pass 
‘ erihelion when discovered and ing the points where their orbits come nearest to that of 
ren its orbit on September 14th, at the Earth at almost the same time that the Earth 
i distance f ig nillion miles from the Sui rhe Orbit of Metcalf’s comet. reached the corresponding points of its own path. 
niane of 1 } clined about 37 degrees to that of If Neujmin’s comet had come to perihelion six months 
‘ i ik round the Sun is retro earlier or later, when the Earth was on the opposite 
7 ft ‘ posite direction to that of the side of its orbit, it would have been fully 250 million 
I miles from the: Earth, and almost behind the Sun, and 
rhe secon iet is discovered by the Russian as it would have almost certainly escaped discovery. Met 
mer, Ne four days after the first Its orbit ealf's comet, on account of its retrograde motion, would 
d, and it appears that it, too, have stood a better chance of discovery, but would not 
t perihelion when discovered, and have been nearly as bright as it will actually appear 
b irest tl u n October 3rd. The parabolic The Heavens. 
rbit first can ed gave the rather large perihelion Our map shows the aspect of the evening skies so well 
ines ih ot ion mile but the computers _»Cet A that little description is necessary. The Great Bear is 
I " ' f e Universi f Cali low on the northern horizon, with the Dragon and the 
f j e that the observati can ol bee itis \ Little Bear above Hercules is setting in the north 
f ! the npti that the bit } + Sept 22 west, with Lyra and Cygnus at a higher altitude, and 
i ‘ ‘ 1 not exceeding 18 years, in } \ Aquila farther to the south. Pegasus is just south of 
ic ! ‘ distance comes out 143 mil the zenith Below it, Eridanus, Cetus, Aquarius and 
ni As f clination of the orbit is o1 20 Capricornus fill a vast dull region, sweeping right across 
des l e comet met l direct if is hot the heavens from east to west, in which the only con 
‘ ive a sl period, for spicuous stars are 8 Ceti and (farther south) Fomal 
, ‘ \ hort-period comets show haut in the Southern Fish 
{ ‘ ca t be settled, however The eastern sky is far more brilliant Aries and 
u inde bservati for a Taurus are high above the horizon, when Orion is ris 
mn ing, and in the northeast we find Andromeda close to 
As j ephemerides of the comets the zenith, then Perseus and Auriga, while Gemini is 
sotior f been published “run out Orbit of Neujmin’s comet. beginning to appear 
before hese words will be published Metcalf’s comet is in Cepheus, above the Vole, and 
In the case of Ne ul met, Whose apparent motion to the ecliptic), but slowly moving northward in the Neujmin’s is a little south of the lower edge of the 
i i hemeris can easily enough be <y, and varying very little in distance from the Earth great square of Pegasus, so that both are excellently 
led owlng that October Ist it will be near r in brightness; and that later it will retrograde in Placed for observation 
it minus ght ascension, and 9 degrees ngitude, recede from the Earth, and grow fainter, The Planets. 
t le ind w be moving 45 seconds west but will remain visible in the evening sky for many Mercury is an evening star throughout October, but 
“ ! d 28 minute rthward per day This comet months. In the case of Metcalf's comet. the it sliaatlae is very far south, and hard to see. He may perhaps be 
st ! tle brighter than at the time of f the orbit is much greater, and one diagram shows the picked up near the end of the month, when he sets 
di but as it as then of magnitude 11.5 it will comet's orbit in plan, but the Earth’s orbit is seen about 5:50 P. M., but even this is only 55 minutes after 
be at ‘ icuous, even in a tel sunset Venus is a morning star in Leo 
cope of derate é and Virgo, rising at 3:20 A. M. on the 
Me et is been rapidly ap 01 20 Wy0— Ist and 4:25 on the 3ist. The change in 
preachit the I during the last few her appearance is mainly due to her south 
‘ h notion in the ward motion, but partly to her diminished 
heavet idily increasing distance from the Sun.  Telescopically, 
! his m more difficult to ex she appears gibbous, like the Moon three 
tt ite it osith beyon’ the end of orn corti . or four days from the full Mars is in 
worm Weun) > 
the | ished ep el but it can at j noe : Gemini, moving slowly eastward, and 
he sa t e beginning of Ox ; ; steadily growing brighter. He is in quad 
ine rT vi be in Cepheus, in rature with the Sun on the 2nd, and 
ibout 1 how ‘ ites right ascension crosses the meridian at 6 A. M., but being 
ind 79 degre: rt leclination On Oc so far north he rises long before midnight ; 
tober Srd it close to Cephei in fact, by half-past 10. At the end of 
ind n i lires f Cephei, tlhe month he rises about 9:30, and is con 
it the rate d id At | \s spicuous in the latter part of the evening, 
his time 1 ea ear the 2 iS looking as bright as Capella or Saturn. 
Earth a t 4 million 3 = Jupiter is evening star in Sagittarius and 
nile iv ! ! ir a little |= i§ passes through quadrature on the 2nd. Be 
f er tl ited 8 c ing very far south, he sets at 10:30 P. M 
ic ! l ‘ \5 at the beginning of the month and 8:50 at 
with a od its close. Saturn is in the eastern part of 
n t tel how Taurus, and rises about 8:15 P. M. in the 
ft e comet In the case middle of the month. Uranus is in Capri 
fn t é plane of the bit cornus, and crosses the meridian about 7 
‘ f the Earth's orbit P. M. Neptune is on the border of Gemini 
ht Nan” with and Cancer, and souths about 6:30 A. M. 
t serio t e Eartl rbit The Moon is in her first quarter at 9 P. M. 
! 1 ed ‘ in the p f on the 6th, full at 1 A. M. on the 15th, in 
‘ iper the i nust be im her last quarter at 6 P. M. on the 22nd, 
ed il l it th and new at 10 A. M. on the 28th. She is 
' ! ! ! ' id ‘ . j nearest the Earth on the 28th, and farth 
v the pape J r part, crossing To ae " est away on the 12th. She is in conjunc 
we surface el the line of 4 Souther,| Horizon re . o'« — hg - tion with Jupiter on the 6th: Uranus, the 
note rt Earth and i At 9% o'clock : October 30 At 8 o'clock Nov. 23 Sth; Saturn, 19th; Mars, 21st; Neptune, 
met at intel m ire sl ! 22nd; Venus, 27th; and Mercury, 31st. 
nme | 


d by dotted lh At the NIGHT SKY: OCTOBER AND NOVEMBER. Princeton University Observatory 
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Cyclecar product of an American automobile manufacturer. 





One of the newer American cyclecars. 


Cyclecars—American and Foreign 


An Automobile That Developed from the Motorcycle 


he England, and, to a lesser degree, in France and 
Germany, automobile circles are taking a lively il 


terest in the “cyclecar.” These little vehicles are 
neither real automobiles in the usual sense of the word 
nor motoreycles. Americans, too, have developed cycle 
ears of their own, or vehicles so closely akin to the 
typical cyclecar that they must be classed as such. 

In the broadest possible sense, the American cycle 
ears might be classed as imitations of the foreign 
style Actually, however, they are not imitations 
They are original vehicles, brought out to fill in America 
the place that is filled abroad by the foreign cyclecar 
Hence, it was to be expected, in foreseeing their ulti 
mate development, that there would be vital differ 
ences between the American and the foreign cars. 

Undoubtedly it was the motoreycle that furnished 
the inspiration for the cyclecar. Most mortoreycles 
will carry two persons, but hardly in comfort. Hence, 
to carry two persons in comfort required some other 
arrangement, and because of the difficulty of construct 
ing side cars that will stand up and that look well and 
afford real protection to the second passenger, as well 
as to the first, the cyclecar was naturally evolved. 

And, quite as naturally, the typical foreign cyclecar 
is characteristic of the latest motorcycle whence it 
sprang. It is true that some of the foreign so-called 
eyclecars are perilously like full-fledged automobiles in 
everything else but size 

It is therefore apparent that there are few restric 
tions to bind the designer of a cyclecar, and yet the 
restrictions are suflicient to make necessary the elimina 
tion of parts that characterize the full-sized automobile. 
Thus, the typical foreign cyclecar is minus the usual 
differential mechanism and live rear axle, and as a rule 
has no change gear set. In these two respects the 
American cyclecar, or the American vehicle that comes 
as near to being a cyclecar as is possible with proper 
construction, is quite different from its foreign cousin. 
In every one of four American cyclecars on the market 
at present there is a change gear set, shaft drive, live 
rear axle and a differential mechanism, all of which 
parts belong to the ordinary motor car. Hence, where 
as the foreign cyclecar is a thing apart, the American 
eyclecar is nothing more or less than a miniature edi 
tion of a full-sized automobile. 

In the design of the typical foreign cyclecar the mo 


torevele motor, designed and built for the motorcycle, 


is adonted in toto without any excuse and with less 
alteration. As a rule, it is a twin-cylinder air-cooled 
motor. In every one of the four American cyclecars to 
which we have referred, however, the motor is a four- 
eylinder machine and is cooled by water. All of them, 
except one, are block-cast machines with poppet-valves, 
and the one exception has a piston-valve motor. Among 
twenty-two makes of well known foreign cyclecars, on 
the other hand, only two have four-cylinder, water 
cooled motors, whereas eleven have two-cylinder, air 
cooled motors, two have single-cylinder, air-cooled mo- 
tors, and seven have two-cylinder water-cooled motors. 
The resemblance to motoreyecle practice is unmistak- 
able 

In the transmission elements of the twenty-two for- 
eign cyclecars, the resemblance to motorcycle construc 
tion is even more apparent. Seven of them are driven 
by means of belts to the rear wheels; of these seven, 
six have chain transmission from the engine to a 
countershaft; three of them are driven directly by 
chains and the remainder have shaft drive to either 
bevel or worm gearing on the rear axle. In the four 
American cyclecars which we have studied we find that 
every one has shaft-drive through a three-speed gear- 
set to a differential-bevel driven rear axle. The Ameri- 
can cars, therefore, are much more closely allied to 
their larger brothers of the automobile world than are 
the foreign cyclecars. 

If we examine the sixteen cyclecars representing 
England, France and Germany that ran in the Auto- 
mobile Club of France’s Grand Prix race for cyclecars 
a few weeks since we discover that no less than nine of 
them were driven by belt, and of these nine six had 
chain drive to a countershaft; the remaining three out 
of the nine had, in two cases, shaft drive to the coun- 
tershaft, and in the third case—the “Bedelia”—the 
drive was direct from the engine to the road wheels 
by belt. These little machines are very obviously noth- 
ing more than enlarged metorcycles. 

Still further examination of these foreign cyclecars 
shows that in a great many cases the steering gear con- 
sists of nothing more complicated than a couple of 
steel cables running over a drum on the lower end of 
the steering column. Six of the cyclecars in the Grand 
Prix race were so controlled. American practice, how- 
ever, prescribes the regulation worm and sector gear 
found on full-sized automobiles. Again, the tread, or 


wheel track of the typical foreign cyclecar is narrower 
than the standard fifty-six inches adhered to by the 
makers of large motor cars. The tread of two of the 
American cyclecars measures thirty-seven and forty-four 
inches, respectively; of the other two, fifty-six inches 
The average wheelbase of the foreign cyclecar is ap 
proximately eighty-eight inches, and the average wheel 
base of the four American cyclecars is ninety-four 
inches; the average weight of the foreign cyclecar is 
a little over six hundred and ten pounds, and the aver 





age weight of the four American cars is nearer to eig 
hundred pounds. 

Before going any further it is necessary to call atten 
tion to the fact, if that fact has not already been dis 
covered, that the four American cars which have been 
partially described, are not, strictly speaking, cyclecars 

But they are small cars—very small ones—and they 
are the nearest approach to the true cyclecar that has 
as yet been produced for the market in America. Con 
sequently, as such, they are interesting. 

If they are considered as real cyclecars, they are 
easily the superior of the average foreign cyclecar 
which in the language of a well known British engineer 
who recently paid a visit to the United States, “is poor 
ly designed and improperly constructed with teo little 
attention paid to detail and to the strength of parts.” 

Just how far short of their ideals foreign manufac 
turers of cyclecars have fallen is well indicated by the 
list prices that are quoted for these little vehicles. De 
spite the light construction, the adoption of existing 
motors and the incorporation of motorcycle features, all 
of which logically should be expected to lower pro 
duction cost and hence selling price, the fereign £100 
cyclecar is still practically unknown; and it was the 
£100 ecyclecar that designers first sought, and. be it 
added, still are seeking. 

In the mean time, American designers have bestirred 
themselves and actually have produced the $500 eyele 
car. In two cases that figure includes a reasonable 
amount of equipment, which is never included under 
foreign selling prices. Starting virtually at the bottom, 
with little but the germ of the cyclecar idea, American 
designers have cast out motorcycle practice as unsuit 
able and have built their cyclecars from the bottom 
up. As a result they may be styled, without any fear 


of contradiction, able little cars capable of standing . 


up under hard service. 


























German type of the cyclecar. 


A French cyclecar of the tandem type. 
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Interesting Uses of Paper 
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‘ f ‘ er I chemist | discovered 
ire ‘ T fabri i ‘ is ordinary papel 
terproof nd Germ inve ha rroduced a good 
juality of pat pe ractiea fire] f 
1 Sun disc erie ‘ ed the I ru f hats 
‘ ‘ ‘ es inde! iw, ¢ tic sock 
in * eve ove ‘ In the Chicago Cit Ilo 
ital experiment ( om rasa fu ishing the 
ithe Su rine made [ touch puype 
l ‘ These xz nent ad air Aft u each 
g ent destroyed and t d ‘ f fer 
ivoided Phe paper ( t 1 It is 
t mide f ight eizl it f pay The x 
ne comes folded in t i t ich ca 
! esi be put i i d dba Phe ekage i 
duit vened and the « infolded ( i cle ds. Th 
el rticle o che tl eu ifte 
nh ol Int One invent has «le ed ‘ for ust 
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i t the int al f the iri ind ad t eS 
il ind « tuinel tha Vv appear up the 1 et Not 
re ible amo! the the individual d1 yg cu Phe 
extent t i ese cups are utilized « me ¢ 
r ended ‘ ited ft . % ‘ t ized 
Ihe fr the ile of penl cu f m slot 1 ex j the 
! 1" inia State capi building e amounted 
t S11 ! ing The ist veu 
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Is pup receptacles and | ea ‘ 
rt ‘ ‘ f inesti bole lt I f est 
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ad towe ind drinki cu tha ‘ be dise el ‘ 
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‘ \l ttle f paper wi t 
1 Ihe ire cheay nd sanitary and the t ‘ rit 
fol FL dl « ‘ I f the emprt wottle l Winted I 
d " f ikage ts also eliminated \ ‘ ‘ 
t i ement 1 paper milk bottle 1M itent 
. ’ \. G. Brant (No. 1.067.237 r tlhe : 
Phe I rij f t spure ning 
‘ fu engtl f the sick rhi i ‘ ve 
yra en ‘ ve f the cream on the milk e leve if 
the he iguid in the interior ind enable ‘ 
ber ethe there j ul edimenut in the boett f the 
Paper receptacles of all kinds are now on the market 
‘ These are especially valuable in the packing d shi 
fter ping of foodstuff The manufacture of wate ind 
rew vrease-proof paper hi recent been introduced and 
vood especially useful in this connectio Kgys I best 
read icked in paper receptacle ind a reeent practice has 
orm rise f shipping exes by parce post it i weecin 
ott t 7 of paper Container lee cream is at present sold 
small quantities, packed in paper receptacles, and 
vai it has become a practice for some of the Progressive 
rm dealers to furnish therewith cheap paper spoons that 
thir cost very little 
it The packing of loave f bread in individu vrap 
ro er j nother advance in the handling f foodstuff 
more id ce which not on nsures Cleanliness, but also 
I'he revents the entry and es e of moisture and pre 
e b erves the freshness of the loaf 
‘ One inventor, J. W Weiss (No. 1.063.845). makes 
icl ( ipsible box of paper with a reinforced part along 
‘ ides or cornet! Usually « psible paper boxes 
ol e very flimsy, but this box i trong enough to bear 
ute the weight of a full-grown man rhe immensity of the 
reed per box industry ma be realized whe it is stated 
ken that in one industry a ‘ the manufacture of pens 
ing pencils, and erasers—over four thousand different sizes 
d shapes of boxes are required 
cu But the use of paper in this country cannot approach 
that the many uses to which it is put in Japan, which is 
ica irtually a paper kingdom The houses are made of 
" his ght frames of bamboo covered w th paper. Almost 
erything that the Americans make of wood or leather 
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nade of paper The coolies wear mantles in 
snowy weather made of a very tough grade 
roof paper These mantles can be used con 


about a year and cost only 18 cents. 


ants use paper sacks, the paper having bee: 


a vegetable acid 


agail ind it is said to be a common thing 


‘ks that are eight or ten years old and hav 


‘hes on them 


of the First German Naval 
Airship “L 1” 
By Carl Dienstbach 


pes Zeppelil I. 1 the first attempt to adapt a 
irigible to regular sea service with the navy 
foundered in a he y storm on the North Sea with 
eat ‘ ife, twenty nautical miles to the north 
est of Heligoland, late in the afternoon of Septembe1 
tl It left t tir harbor of Hamburg at 1:30 P.M 
in bs t inmshine to take part in the night maneuvel 
f the vith supplies and a crew for a thirty-hou 
i I hip had been in service for nearly one veut 
iking re frequent trips than any airship of the 
I d it had been found desirable to equip it wit! 
hi l adit powerful wireless telegraph 
s ver electric searchlight (big are lamp worked | 
it ~ ge batteries), with a sound-proof cabin fo 
the re sap] itus, with an upper platform acco 
od gt machine guns in place of one; all being 
dl ' 1, for which the ship's original cart 
ing « \ hot quite sufticient It meant that at 
th of a trip with great quantities of su 
eS d with a nerous crew, on duty in two shift 
ol itches t irplus lift for emergencies wa 
mall than origina provided for The ship had 
bee! lilt w xreater displacement than the old 
type f st ‘ Its unfortunate Commander, wh 
ike ca i did not survive his ship, is Kuow 
ive ite stated It ll eN Perlelhce that tiie 
‘ ad ide it too heavy, and that it might plungs 
dow some da 
rhe eagerness of the naval authorities to test a 
cle itary equipment, and the fact that eve s 
‘ unt of buoyancy provided for ove! 
¢ Ist dhe sucrificed, and what on a smalle 
‘ dad” dirigible would have appeared a fair amount 
st could still be carried, is responsible for thi 
pen l hicl through a unusual combina 
t ( in nee is eventua bound bring 
On the d of the wre the L1 started fully iu 
ted in brig sunshine, losing immediately ga 
t - \ mn us the sea wa reached the su 
disappeared 1 beg to rain. The gas shrank and 
he hull became eavy with moisture 
Behind Helige d the airship was struc by the first 
‘ m ever encountered by a iircraft It 
le ical tierce storms on the North Sea 
( t his time of the vear, a rding to Capt 
ls tirship “Vie ria Luise t nerly a naval 
tlice | ‘ familia ith the German Ocean 
| ile Norwa but may with 
ut wa ng extend farthe south The rain syualls 
meocut me ‘ Violence and verti gusts threw 
the air d down near a thousand feet at a 
time I hie e of the gas became so intense, and the 
hu ‘ e Water streaming from its sides 
ot to me downward momentum of the imping 
ing I ‘ rai that Ir. Eekener, the experienced 
pilot of Zeppelin dirigibles, figures a loss of buoyaney 
that meant the sacrifice not only of all the available 
ballast—the gasoline, unfortunately, could not be quickly 
discharged—but also a the aeroplane lift of the hu 
and the propellers This left nothing with which t 
counteract the vertical gusts When it was tried to 
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yvreat ris 
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airship by running at top speed before thy 
(according to ¢ 
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h that the ship became their toy 


the vertical gusts ‘apt 
wind) il 
With 


screwed to the front car, and 


ce in running before 


rage battery 


va rush of the crew at the last moment 
preservers, most of which were kept there 
rudder could not prevent it quickly enough 
ne the raging sea head on while traveling 


thus burying and crushing the bow 
front The hull 


such short 


speed 
man in crashed 
“ar The 


that every 


£& every 


waves made work 
single gas compartment was soon 


The 


storm, 


» broken frame wreckage 
The 


fishing 


aluminium 


in forty minutes which lasted 


bad the 


k trving to save some of 


iS SO that “Orion” 


steamer 
the crew 
nie airship just completed is provided not 


surplus lift and much higher speed and 


power, but is also stouter and shorter, thus 
oportionally less surface to the rain It is 
say that any other type of aircraft would 


the fate of “L1” under like conditions. 
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An Emergency Dark Room 
once 


DARK ROOM which has 


A eryved to make a safe change of 


plate the holders, and which may 
serve again, is herewith illustrated. The 
arn the operator were thrust through 


the eeves of the largest available rain- 
“Oil from the outer ends inward; then 
the neck of the coat was drawn closely 


body while the edges and bot- 


ire i 
ti ere held under his feet and legs. 
Thoug uch a dark room is adapted, lit- 
el serve only “on a pinch” it gives 
sufficient room to empty and refill one or 
ite-holders at a time. One can read- 
i ‘ by a touch of the finger tips, which 
j emuisified side of a plate; and if 
the covers ure put in wrong side out the 
‘ easily corrected by placing the 
holde the camera with the shutter 
d 


The Largest Ice Cave in the World 
\ FEW veurs ago some members of the 


\ustrial Speleological Society  dis- 
ra ed in the Dachstein mountains some 
caverns which are among the largest in 
Ki " One of these grottoes, the longi 
tudinal axis of which is fully 6,500 feet 
ong, moreover turned out to offer addi 
ti lliterest by Its truly elormous ice 
1 sexs und was found to be the largest 
k1 vn ice cave in the world 


Though a scorching sun may be burn 


ing outside on the bare mountain rock, 
there is always an icy wind blowing 

izh this underworld, freezing every- 
thing within its reach. Only sometimes, 


when the outside temperature ranges be 
tween 32 and 41 deg. Cent., and a com- 
paratively warm rain pentrates through the 
res of the rock, entering right into 
cavern, will there be a temporary 

ri ind distinct melting of the ice. 
he Duachstein ice cave comprises sev- 
‘ domes filled with ice, which com- 
municate with e another through a 
mber of frozen galleries. An ice crevice 
S0 feet deep and 116 feet in width tra- 


es the floor of the cavern 165 feet 


he entrance Gigantic ice pillars 
found to tower on both edges of this 


in the depth of which there un 


folds a fairv-like ice scenery Beyond the 
the cavern widens out into a mighty 
don (“Tristan Dome” as it is called), 


where a plain ice sheet reaches from one 

to the other, carrying ice stalagmites 
of the most fantastic shapes. This hall 
ix continued in a gallery through which 


flows an ice rivet \ hall of imposing di- 


mensions (306 feet in length, 231 feet in 
width and 116 feet in height), called 
Parsival Dome is next entered quite 
ibruptly, which exhibits an immense va- 
riety of ice formations of every descrip- 
tis The descent to the bottom of the 
caive is made over an ice river, known as 
Montsalvaseh Glacier At the foot of the 
vlacier a lake of ice spreads from end to 
end of the hall, carrying ice stalagmites 
of animal likeness. Over an ice wall 50 
feet deep and through a portal formed 
by huge ice arches, access may be had to 
the second part of this underground 
world This is distinguished from the 
former by a considerably higher tempera 
ture, preventing the formation of ice 
Tremendous rocky deserts with an enor 
mous chaos of boulders here take the 
place of greenish shining ice domes. The 
argest room is “King Arthur’s Dome,” a 
practically central hall, 660 feet long, 330 
wide and 100 feet high Its huge side 
valleries contain, in addition to stalag- 
mites of cauliflower shape, an enormous 
mass of erystalline erratic blocks brought 
down to these depths from the Central 
(Alps by the underground rivers of an 


early geological period. 


A Bridge Within a Bridge 

\ NEW $600,000 steel bridge has been 
4 built by Tacoma over the bay to open 
up the tide flats to industrial concerns. 
While the new bridge was being built, the 
old bridge remained in service and the ac- 
companying photograph shows the two 
bridges, ove above the other, the old 


bridge not yet removed at the time the 





























Changing plates in a raincoat. 

















The Dachstein cavern; Parsival Dome, showing the ice lake. 
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New vertical lift bridge built over a swing draw. 


picture was taken. The new bridge cleat 
the water at high tide by 60 feet, while 
the lift span when raised provides a 
clearance of 135 feet, the highest point 
of the structure being 175 feet above 
the water. The vertical lift weighs 
SOO tons and is supported by two 400-ton 
concrete counterweights. The lift ts 
raised and lowered by electricity The 
bridge, including wooden approaches, ha 
a total length of 3,000 feet, of which 2.100 
feet is of steel. The lift span is 20 feet 
long and 70 feet wide, providing a road 
way 50 feet wide with sidewalks ten feet 
wide on each side. 


A Curious Elm Tree in Florida 
HE accompanying photograph shows 
the base of an elm tree, which wa 
standing on the banks of the Oklawaha 
near Silver Springs, Florida The inter 
esting features of this tree, well illustrat 
ed in the photograph, are the high buttress 
roots at the base of the trunk. These but 
tresses are plank-like outgrowths not more 


than an inch or two thick, extending 6 or 





S feet outward, and about 5 feet upwar 
along the stem. These acted as stays 
props to preserve the upright position of 
the tree, which grows in wet shallow soi 
underlaid with hardpan. They are a com 
mon vccurrence in many tropical trees, 
which, as a rule, have tall straight trunk 
with the branches and leaves only at the 
top, and, therefore, require some support 
as is offered by these buttress roots uel 
“spurs,” as they are often called, ure com 
monly seen in large mahogany, Spanish 
cedar, and ceiba trees in tropical America 
but it is very unusual to find trees from 
the temperate climate with such pro 
nounced buttress development. This curi 
ous elm tree was found a number of year 
ago, but recently it had to be cut dewn 
on account of certain improvements Phe 
stump was dug up and removed to a more 
accessible place, for the benefit of the 


many tourists who visit Silver Spring 


Automobile Searchlight for the 
French Army 

URING the maneuvers of the French 
Army in the Southwest, which began 

on September 17th, a searchlight automo 
bile was used; that is, an automobile wit! 
au powerful searchlight suitabiy mounted 
at the rear of the body. The swivel stand 
ard of the searchlight is clamped te a 
plate which is yieldingly supported be 
tween coil springs carried on bolts This 
prevents jars from being communicated 
to the searchlight when the machine is in 


motion. To steady the searchlight while 


in transit, it is held by four guy cables 
the two forward ones being attached t 
coil springs so as to absorb shocks. The 
searchlight will project a powerful beam 
to a distance of three kilometers (1.86 
miles). The automobile carries a tripod 
on which the standard of the searchlight 
may be clamped at a moment's notice 


when desired 


The Pseudo-language of Monkeys 
“pepe ears the supposed language 

of anthropoid apes, Prof. Boutan has 
recently taken up the question and arrives 
at a negative result It will be remem 
bered that Dr. Garnier came to the con 
clusion that monkeys have a language 


analogous to human language and express 


themselves by sigus as well as by seund 
which they emit According to Prof. Bou 
tan, there is only a difference f degree 


between this and human speech and not 
one of kind. He observed the sounds 
made by a gibbon which he had captured 
when young, and his experiments cover 
more than five years He finds that the 
animal can produce only spontaneous and 
instinctive sounds corresponding to a stat 
of satisfaction or the like, or again jo 

state of uneasiness or fear; oO great ex 
citement, and the sounds do not appent 
to correspond to a real language bu 
rather to what he calls “pseudo-lunguage 
While sounds of real language e a 
quired by education, those of pseudo-ian 
guage are purely spontaneou ind he thus 
differs from Dr. Garnier’s conclusions 
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nventions New and Interesting 
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Simple Patent Law ; Patent Office News; Notes on Trademarks 
A New Type of Spiral Gear iry differential is made plain by the fact | of rock, but is reached by passing the pipe | come out from under the drills and to in- 
- f six of the spiral gears are identical through chinks in the broken rock wall. sert blanks 
Differential 
: d are of standard si and shape; two ‘ _ , | Each of the three sets of spindles is 
( ) r spl geurs are identical ind the Novel Multiple Drill Head for provided with a receding pilot which en 
“a ing is exact the same as the usual Roller Bearings } ters the bore of the cages in advance of 
a? , . ee pur gear differential housing As the Dees factory has circumvented a/the drills and forces them into proper 
‘ ' kinds of spiral gears are alike, only troublesome problem in machine de-/ alignment. The receding pilots for the 
| et and . — : : ~ two settings of the gear cutting machin-| sign by a special multiple drill head. It] second and third spindles have locating 
. _ ery are necessary, whereas each gear in| was proposed to design a drill head which | pins which enter the holes already drilled 
' t l clon t nr s 
he spur gear differential must be cut sep-| would drill eleven 0.255 inch roller seats | and register accurately the spacing of the 
1 wath non f tt the . . 
. irate Incidentally, for the ordinary 30] spaced equidistantly on a 14 inch circle.| holes remaining to be drilled. 
ri ) | F horse ver ca it is pointed out by the| The comparatively large size of the seats 
conditi ’ ! : 
! 72 gear teeth st be cut|on this small circle rendered the spacing 7 
dl ~~ ee ee Se on * spae™® An Unusual Type of Tire Inflator 
i veul vherea with the spiral | of adjacent holes so extremely close that an ; : 
t umber is reduced to 54.|it was considered impractical to drill the \ au H the growing tendency of auto 
: ; . ; eleven seats in one operation and at the mobile manufacturers to fit their 


} tha i | 
Apparatus for Testing Mine 
rebi hu Gases 
By Frank C. Perkins 
| \ NOVEL apparatus for testing mine | 
£2 vases is shown in the accompanying | 
} illustrations It consists of a small brass 
| ump | which gases are pumped through 
in extension pipe to a Wolf testing lamp. | 


The percentage of inflammable s intro 


duced into the combustion chamber of the 
im by means of the pump may be de 
termined by noting the appearance of the 
ind the height of the flame The gas 
is introduced inte the lamp in very sma 
juantities just sufficient to affect the} 
character of the flame without danger of | 





sufficiently strong 
to the head 
With an ordinary multiple drill 


sume time retain a 


spindle construction make 


practical 


head the roller cage with eleven holes 
could not be drilled in two operations, and 
therefore the head was designed for do 
ing the work in three operations, but 
working simultaneousiy on three roller 
cuges The result of this design is a 
| multiple drill head for attachment to an 
lautomatie dial feed drilling machine 

The head is attached to and driven by 
the automatic drill press having a turret 
indexing table containing twelve chuck 


ing stations evenly spaced on a 9.6-inch 
circle, in which table twelve cuges to be 
drilled are placed at the same time. The 


























in explosion. With this apparatus it is| drill head contains three sets of spindles, 
possible to detect the presence of danger-|two having five drills each and the third 
gases even when they are not pres-|one drill, located on a radius correspond 
t in sufficient quantities to cause actual|ing to the chucking stations of the index 
explosiot When examining old working | ing turret 
t vhere the roof is badly caved and With the turret containing twelve cages 
dangerous it frequently happens that the} the drill head is given its first plunge, 
inspection not as thorough as it should] drilling five holes in the first ca five in 
. t differe if OUl he because f the danger of entering|the second, and one hole in the third 
the chambet W tl ipparatus, how-| Then the turret is indexed clockwise 
W © @ t ever. the 1M f one twelfth of a 
ccompal » lisad- | fire-poss mi tand - revolution, bringing 
vant S . d tyI f ; t place of safety the first cage under 
Kear ail bet and ol l the second group of 
inated ] * f differ that ple of the at mwphere spindles, the second 
diffs g fron -lne neineg vw ¢ under the third spin- 
fnstead of th aa e dif tensi tuls A few dle and a new cage 
Tere ©: | stroke f the pump | | under the first group 
Bec f the ‘ t Ne | wi hye flicient t of spindles Thus, 
mechanist = s _ act draw a sample of the | the three operations 
‘ he fam Phe 1 it t to the are carried on suc 
driving e vere: s ifet am] into cessively until one 
m oe m which the gas is eage is fully drilled, 
Owing ume S* forced by the pump although three cages 
teetl u rhe iccompanying are operated on at 
housiny : — illustration shows an the same time. While 
drive t! wc therefore, | one r testing the these operations are 
that while me : s itmosphereina in progress the oper- 
’ te! mS 'Y- chamber thirty feet L* ator has ample time 
tua ! . : dri / iway whieh has - to remove the com 
the ~ eg? : d a , : ‘ been cut off by a fall Mine testing apparatus. pleted cages as they 
ere rite Iu ad ric 
th i! he tically 
would In d purve 
ment he et ist ed 
Ww the l i how 
ver, 1 ! b he 
ad wi t t ither 
iusit ain nila t 
th ction 1 j rdin ir 
vear differs i itt i 
diffevence bet wee ! iral 
ue ‘ I l The usua 
tvin f «lifts ! rt ed in aectior 
j } j | iveled the 
W hee 1 bie by the 
v hes ! iral gear 
litte t iction 
btu ! ed ‘ 
by ! ! wheels 
Phe 1 the 
ordit chanism 
for hich | ituted, the 
perati i ‘ than « ‘ 
hour, whe ! ‘ ire of tl 
full floati i i j net mor 
iffieult to n rdi Testing the atmosphere in a chamber thirty feet away. 


products out with complete equipment, in- 


cluding a great devices which at 


many 
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Power tire inflator. 

one time were viewed in the light of “ex- 
tras” and paid for as such, greater at 
tention is centering upon the necessity for 
power tire inflators. Of the several that 


have recently been placed on the market 


that shown by the accompanying illustra 
tion is unique in that it is the first to em 
ploy the diaphragm principle so well 


known in hydraulic pumps 


Needless to point out—for the part sec- 


tional picture makes that fact plain—it 
has no piston nor has it a cylinder, as the 
word is usually understood For these 


reasons the minimum of attention during 
is 
As there is no opening between 
if such the eccentric 
member attached to the 
termed, it is absolutely 
to 


operation (which means lubrication) 
required. 
the “crankshaft” 
that the 


diaphragm may 


drives 
be 
impossible for oil or oily be dis- 


the tire. 


paper 
The 
and the ecrankease are quite independent 


charged into air chamber 
in fact, and the former is perfectly sealed 


by the rubber diaphragm. 


Fire Sprinklers—A Correction 

N our issue of September 13th, we pub- 

lished 
tection devices which requires correction. 


an article on electrical fire pro- 


It was stated in that article that “it is 
estimated that the average cost per 
sprinkler, ineluding piping valves and 


is about S30 or $40." This fig- 


The proper cost of sprink- 


sprinklers, 
ure is too high. 
we are assured, varies between 


ler work, 


So, the state- 


thousand dollar 


$5 and $8 per head. too, 


ment that a one hundred 
factory could be protected only at the ex 


penditure of $20,000 is in error. We are 


informed that a $100,000 factory could 
probably be protected for $6,000. These 
corrections are made because it was our 


intention in thé article referred to, to call 


attention to the merits of the sprinkler 
system, which indeed the article did in 
no uncertain terms. 
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The notices are inserted by special arrange 
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tion to the Advertising Department of the 


ScIENTIFIC AMERICAN. 





Pertaining to Apparel, 


SELF-ADJUSTABLE HAT RETAINER.— 
H. Situ, Phillipse Place, Yonkers, N.Y. 
The invention relates to improvements in hat 
racks and more particularly to a_ self-adjust 
able hat retainer for portable hat racks such 


the 
purpose of 
the 


as are used in hat shops during process 


of manufacturing for the 
transporting 


support 


ing the hats and same from 


place to place 
Of Interest to Farmers, 
SEED GATHERING ATTACHMENT FOR 
MOWERS Y. M. Jackson, Laurel Hill, La 


This attachment is arranged to have 
from the 


justa ble 


support 


finger bar of the mower, to be ad 


vertically of the latter, a frame mem 





MOWERS. 


FOR 


SEED GATHERING ATTACH MENT 


idapted for mount 
that in the 


attachment 
axle of the 


being 


ber of the 


ing on the mower so 


adjustment of the finger bar, the attachment 
will swing with the said axle as a center, there 
being a beater reel operating over the seed 
box and driven from the axle 

ORCHARD HEATER H. T. Lipsy, Alvin, 
Tex This heater prevents injury to fruit 
trees from cold It is provided with a num 
ber of compartments separated from one an 
other by appropriate means for preventing the 
undue transmission of heat, the construction 
thus promoting safety of the apparatus 


Ot General Interest. 

SHAVING BRUSH I J 
South Halstead St., Chicago, Ill 
therewith a 
bristles and 


MecGvuane, 2959 
This shaving 
lather 
ct ntered 


has associated rubber 


firmer than the 


brush 
relatively 


among them, the rubber being adapted to be 
brought into action with, and independent of 
the brush or be moved to inoperative position. 

BOOKHOLDER.—W. H. Morey, S48 East 
ern Parkway, Brooklyn, N. Y This bookhold 
er will hold a book securely in position and 
at the same time enable the reader to turn 
the pages without lifting the book out of 
place The holder is provided with an adjust 
able clamping bar, which normally presses 


pages of the book, but which 


readily to 


the open 
out of 


against 


can be swung engagement 


turning the leaves 


REFRIGERATOR.—G. R. 


permit of 
EVAPORATIVE 


HarriLp, 730 S. Maple St., Spokane, Wash. 
This improvement has for its purpose the pro 
vision of a simple device, wherein the refrig 


forced 


economical 


about by the evapor 


both in 


brought 
which is 


eration is 
ation of 
construction and operation 

FASTENING FOR HITCHING STRAPS.— 
P. RoMMes, 318 E. 11th St., Pittsburg, Kan. 
The object of the invention is to provide an 
improvement in attachments 
straps may be expeditiously secured 


water, 


hitching strap 


whereby 


around a post or to a ring without tying in 
the usual manner 

FIREPROOF FILING CASE.—J. A. CLARK, 
Box 327, Albany, N. Y The invention pro 
vides a new and improved fireproof filing case 
for filing or housing rolled articles such as 
maps, charts, drawings and the like Within 
an outer cylindrical shell of sheet metal or 








FILING ¢ 


FIREPROOF ASE. 


concentric 
annular 


ether suitable material is arranged, 





ally, another cylindrical shell, an 

space being thus formed between the two 
shells. By spacing these shells apart an 
air space is provided which protects the con 
tents of the filing case against heat incident 
to a fire in the building or room in which 
the case is stored at the time. 


York, Pa. 
wherein a 


‘RAP.—J. A. BUTCHER, 
device 


STEAM 
The invention 
special chamber is provided for separating the 


provides a 


steam and water prior to their admission to 
the trap proper, and wherein the water of 
condensation will be automatically retained at 


prevent the escape of 
block the inlet. 
CONCRETE BUILDING.—C 
New York, N. Y. This 
reference to a build 
build 


a depth sufficient to 


steam, but not high enough to 


SECTIONAL 
ZEI MET, 
invention 
ing 
ing 


170 William St., 
particular 
substantially 


has 
uniform 
the 


composed of 


blocks made of concrete or 


PATENTED INVENTIONS | 


adapted to be shipped to any part of the world 


and there erected with facility, whereby a 
building of a substantial character may be 
formed with facility and the building further 


| 





SECTIONAL CONCRETE BUILDING, 


more will possess a pleasing character with 


respect to symmetry and appearance It may 

be erected by a party having little or no spe 

cial skill by following the directions issued 
Hardware and Tools, 

LAWN MOWER SHARPENER.—C. E. RING, 


relates t 
particu 
support 
mounted 


The invention 
sharpeners, has reference 
larly to the which 
carrying a sharpening stone slidably 


tedford City, Va 


) 
more 


comprises a 


class 





LAWN MOWER 


SHARPENER. 


frame when desired to 
knives It 
reliable sharpener by 
rotating knives 
reference to the sta 
which the 
stationary 


on the lawn 


sharpen the 


mower 
mowing provides an 
and 
the 
with 


inexpensive, simple 


means of which can be 
properly sharpened 
tionary knife 


stone is guided by the 


and in sharpening 


knife 
Heating and Lighting. 

WATER TANK Fr. L. Patterson, 
: The object here is 
especially for use in 


HOT 
Brooklyn, N. Y 5. = 


to provide a tank more 


buildings requiring an ample supply of hot 
water, and arranged to allow for the expan 
sion and contraction of the steam tubes to 
insure proper expansion of exhaust or live 
steam used as the heating medium, and to 
readily carry off all the water of condensa 
tion without danger of such water accumulat 
ing or backing up in the steam tubes. 
LAMP.—-M. Corton, Clinton, Ind This in 
vention refers to miners’ lamps, and is more 


particularly intended for use as a miner's lamp 
generated in the lamp. 
lamp employing, in 
lamp, an auxiliary 


burning acetylene gas 
It provides a 


connection with 


combination 
the main 


i 





MINER'S COMBINATION LAMP. 


lighted in 
while ad 


temporarily 

illumination 
earbid or 

attention to 


designed to be 

furnish 
with 

necessary 


lamp 
emergencies, to 
water, or 
the 


recharging 
giving 


justing, 
otherwise 
main lamp 


Household Utilities, 
WIRE MATTRESS.—0O. 
land St., Brooklyn, N. Y It 
this inventor to provide a form of side guard, 
characterized in the preferred form by the pro 
vision of a arrangement of tensioning 
means, and further characterized by the adapt 
ability of the side guards to be folded below 
the bottom of the mattress. 
TABLE ATTACHMENT.—J. A. 


Cumber 
design of 


GASAU, 28 
is a 


novel 


McNAUGH- 


TON, 138 St. Nicholas Ave., Brooklyn, N. Y. 
In this case the invention refers to table at- 
tachments and is more particularly directed 


like and !to an improved structure adapted to hold ves- | 


sels or receptacles containing food at different | 
heights from the table. 

FRUIT KNIFE.—E. B. Lypick, 530 Sheri 
dan Ave., Pittsburgh, Pa. This fruit knife 
or peeler is of use for removing the skin from 
oranges, other citrus fruits, and 
an object of the invention is to provide a knife 
means for slitting the skin in sections, 
means for skin pulp, 
and means for separating the sections of the 
fruit 

ATTACHMENT 
ELuis, S. W. corner 
Nashville, Tenn 
this invention is to 
for gas stoves comprising a spring-pressed and 
parts thereon adapt 
the the 


lemons or 


having 


removing the and white 


FOR GAS 
4th Ave 
The principal 
provide an 


STOVES.—C, P. 
Deaderick 
object of 
attachment 


and 
St.. 


having 
with 


movable element 


ed for engagement handles of 





ATTACHMENT FOR GAS STOVES, 


valves when in one position and adapted to be 
moved to a second position, thereby permitting 
turning of the valves, suitable co-acting means 


being provided for maintaining the parts in 
such second position. The illustration shows 
a side view of the attachment on a stove, the 


handles of the valves being operable. 
SAFETY ATTACHMENT FOR GAS 








STOVES.—C. P. ELuis, S. W. corner 4th Ave. 
and Deaderick St., Nashville, Tenn. The pur 
pose of this inventor is to provide a safety 
device for use with the gas cocks and oven 
of a gas stove, making it practically impos 

a _ 2), 

> . — 

eee ——__+ 

SAFETY ATTACHMENT FOR GAS STOVES. 
sible to turn on the gas without first opening 
the door of the oven and furthermore pre 
venting the closing of the said door without 
either shutting off the supply of gas or wait 
ing until the temperature of the oven has 


reached a certain degree, thereby tending to 
prevent the inadvertent escape of gas with con 
fatal results The engraving shows 


side view of the 


sequent 


stove 





a vertical 


Machinesand Mechanical Devices, 


CUTTER HEAD.—GeorGce A. ENSIGN, care 
Defiance Machine Works, Defiance, Ohio. The 
aim of this inventor is to provide a cutter 
head provided with adjustable bit or blade 


holders, arranged to prevent marring or bruis 
ing the head by clamping screws, or as the re 





sult of removed clamping screws To accom 
plish the desired result, use is made of a hub 
provided on its peripheral face with a series 
of undercut grooves extending parallel to the 
axis of the hub, the bit holders having bases 


slidingly engaging the clamping members of a 
base to draw the clamping members into clamp 
with the 


ing contact walls of the groove 


CONTROLLING VALVE.—8. 8. Situ, 108 
Cottage Drive. Covina, Cal This valve is 


for use in air-brake equipments, for controlling 
the distribution of the air from the train pipe 
and signal pipe to the triple valve, by means 
of which the triple brake mechan 


valve and 


ism of any car may be connected with the at 
mosphere, while retaining a connection be 
tween the train pipe and the auxiliary reser 
voir 


APPARATU 8.—J. 
St.. New York, N. Y¥ 
particularly for 


PHOTOGRAPHING 
BrieLorr, 168 Delancey 
This apparatus is designed 
taking pictures upon postal cards and similar 
and is furnished with a magazine 
number of cards placed 
is provided for moving the cards 


articles 
wherein a 
Mechanism 


may be 


| suitably sensitized, into and out of position 
| with respect to the lens. 

MACHINE’ FOR FORMING AND INDENT 
ING ROLLS OF DOUGH.—H. Siecr, Vienna 


and J. Engel, Felixdorf, Austria-Hungary, P. O 
addresses, respectively, 25 Deinhardtsteingasse, 
Sixteenth District, and Felixdorf. In the at 
tempts that have been made to effect the diffi 
cult lengthy manual operations for form 
ing indenting rolls of 
{dough as completely and effectually by me 
chanical means, the defect is remedied by the 
present invention, wherein an indenting device 
comprising a series of blades displaceable up 
between the 
co-oper 


and 
channels or otherwise 


ward and downward and mounted 
| roll forming blades is provided which 

ates with the latter, the blade of said 
being curved to correspond with said forming 
blades. The baking operation proceeds in the 
same manner as with hand-made rolls, and the 


device 


taste is the same. 

BOBBIN AND SPINDLE CONNECTOR.—C 
Norpe.i, Gilbertville, Mass. The invention 
provides an improved form of spindle and bob 
bin connector for a spinning frame. Centri 
fugal force is depended upon to form a fric 


tion connection between the revolving shaft 
and the bobbin 
SMOKE AND FUME RECORDER.—-W. W 


Strone, Mechanicsburg, Pa This invention 


relates to an apparatus for recording the pres 


ence of smoke or fumes and the principa! ob 
ject is to furnish a simple, cheap, and effec 
tive mechanism suited to the purpese which 
will afford a construction superior to such d& 


vices heretofore employed 


THROTTLING DEVICE KE. E. MeCauwey, 


Taft, Cal The invention provides a device 
which will be automatically actuated in case 
the oil well becomes clogged by sand, causing 
the pumping mechanism therein to stop, or in 
case any of the parts connected to the pump 
ing mechanism should happen to break, to 
cause the controlling valve of the engine oper 


ating the pump to shut off the supply of motive 


agent thereto and stop the machinery tmmedi 


ately before further damage can result 
COTTON HULLER, CLEANER, AND FEED 
ER.—J. F. WoLrincer joynton, Okla In 
order to provide an inexpensive cotton huller 
cleaner and feeder, which will efficiently and 
rapidly separate the hulls and foreign eu! 
stances from cotton so that the cotton is clean 
when entering the mill, Mr. Wolfinger has {n 


vented a machine applying a_ plurality of 
driven cylinders provided with feeding and dis 
integrating supported 
in a proper casing 


means, all and inciosed 


Railways and Their Accessories, 


RAIL JOINT FOR PORTABLE TRACKS 
P. J. THULL, Culebra, Canal Zone. Where me 
chanical shovels, excavators, cranes ww other 


similar machines are used for coustruction 





poses, tracks formed of short length are 
erally provided for the displacement of these 
machines as work progresses, and in cons 
quence the tracks are made movable and port 
able, as during work side displacemente ar« 
very necessary To avoid many difficulties 
that arise in construction purposes the inven 
tion eliminates to a great extent the disadvan 
tages, and can be easily used for beth vertical 
and horizontal curvatures, and the means a 
sociated with the rail joint eliminate hori 
zontal displacement while keeping the vertical 


displacement 


DRAFT RIGGING G. B. Monseercer, 1427 
Hlanover St Baltimore, Md This invention 
comprehends a draw-bar so arranged that whe: 
in normal or inactive position it | ubjected 
to the tension of a spring, and when in activ 
use for pulling cars th tension upon the 
spring is increased, and when the pu upon 
the draw-bar is excessive a portion of the 
strain is thrown upon additional or reserves 


springs 


Pertaining to Vehicles, 


WHEEL Ss Brown 40 Whitecross St 
London, England An object of the tnventor 
is to provide a resilient spring wheel for us 


on vehicles, whereby may be obtained ali the 


advantages of a pneumatic or cushien type 
wheel without the disadvantages thereof The 
wheel absorbs shocks from uneven roads, or 
obstructions on the same, and the wheel Is 
| stiffened and reinforced sufficiently to excluds« 
| dust from the movable parts 

ENGINE STARTER.—G. J. Sronner, care 
}of Wilson Motor Starter Co., Franklin, Pa 
The invention pertains to a form of engi: 
starter more especially adapted for use on road 
vehicles, particularly to that class of vehicles 
driven by internal combustion engines where 
it is necessary to tart the sparking echan 
ism by “turning over the engine haft, forn 
ing an improvement on construction outlined 
in a former patent granted to Mr. Spohrer 
| 
| Designs. 
| DESIGN FOR \ SAVINGS BANK AND 
STAND. C. De Yoos, 520 53rd St Brooklyt 
x = This design comprises a bank haped 
to resemble a league baseball, the slet to r 
ceive money being placed at the top \n orna 
mental stand holds the bank placed in the cer 
|} ter of the square 
| DESIGN FOR A SUPPORT FOR DISPLAY 





RACKS.—J. Spie ies, 462 W. Broadway, N. ¥ 
N. ¥ In this ornamental design the support 
has four feet and is of an elevated, irregular 
but highly graceful form 

Note.—Copies of any of these patents will 
be furnished by the Scientiric AMERicAN for 
ten cents each Please state the name of the 
| patentee, title of the invention, and date of 
| this paper. 
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composed of mechanical 
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patent 
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The Boston Elevated Railway Co. The Mississippi River Power Co. 
high-tension power houses, like the above, where gigantic forces are imprisoned on every hand, absolute 


leanliness and brilliant light are matters of life and death. To secure these important factors in the highest 
degree the Construction Engineers advised, and the Engineers of these two great corporations approved, the use of 


RICE’ 


MILL WHITE AnD GRANOLITH 


Phe concrete work in the South Boston Power Station and in all the sub-stations The concrete work in the Power House of the Mississippi River Power Company, 
is painted with Rice's Mill White A glossy, tile-like, sanitary finish is the which is transforming the mighty flood of the Mississippi into power and light, 
result It affords 19 to 36 per cent. more light than could be secured by any other is painted with Rice’s Granolith, a tough, elastic, permanent finish, which be- 
means Rice’s Mill White is an OIL paint which will not crack or craze; comes a part of the concrete to which it is applied. It 1s the best covering known 
which will retain its brilliancy and whiteness longer than any other gloss paint. for concrete. Makes an excellent primer for a second coat of Rice's Mill White. 


We were the originators of Mill White Paint and Granolith. Our process of making RICE’S MILL WHITE, discovered and first used by us ten years 
ago, made the reputation of the name ‘‘ Mill White.’’ The Rice processes cannot be used by any other paint manufacturer. Rice's Mill White Pant is 
sold direct from the factory in barrels containing sufficient paint to cover 20,000 sq. ft. with one coat. If you have that area of ceiling and wall space to cover, 


Write for Booklet and Sample Board 


U. S. GUTTA PERCHA PAINT CO. 


23 DUDLEY STREET PROVIDENCE, R. I. 
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‘How the Government Tests Paper true as it corresponds more closely with |] ¢¢ hd 
Halve the Cost of | . ™ the mean strength or the strength in the MASTERPHONE 


(Concluded from page 260.) 








S e cross direction With this machine the 
9 a ‘ie ‘oo ao ry ‘ j > s an . ‘ s . 
earring epairs eure sufficient and representative samples, | »»plication of the pressure by the manipu- 
for slight differences in materials and pro-| jation of the wheel and other conditions A Perfect Clarifier for 
7 ‘ Ps . wo) s : rae . ve . . . ° : 
Phe best bearings of the best machines cesses of manufacture may affect the gen-| oan effect the readings, so that the same Talking Machines 
wear out sooner or later. Machine ||| eral run | paper will not give uniform tests. — 
tools, grinding machinery, automobiles, The next test is to determine the thick- It is also desirablé to ascertain the ten- 
textile and other high-grade machines ||| ness of the sheets or the bulk. With limit sile or breaking strength as well as the 
n particular depend on exact alignment ay: > —_ — ‘ : : 
a d closely fitting bearings. Whenthe j ed space in both public and private librar-| }ursting strength, and for this use is made 
bearings get even a little loose, the ex ies a demand has arisen for less bulky | of 9 German machine, the Schopper strip 
pensis e machine must be _ ape and books, and consequently thinner paper,| tester, in which the weight required to 
ny hours sper asse ) arts ‘ ¢ j j . idere > » wile 5 , : 
— wo qpent Genssemneng parts, and to-day it is considered the best prac-|preak a strip of known width and length 


craping and fitting the bearings, and 





tice to employ a paper of better quality | j, automatically recorded and the amount 
of material, but of less bulk. The rough-| of gtreteh before rupture. This test is 




















Until recently, phosphor bronze was how thighs ; | * fold 

| the best bearing bronze known. To- est test for thickness is to take or fold (0-) the approved one in Europe for strength, 

lay a new-school bearing bronze has gether a certain known number of sheets | ynq in recent United States specifications 

| taken its place. and then measure their thickness with 4 | tests with the Schopper machine are spe- A Simple Device Instantly Attached to Any Sound 
rule or more usually with a caliper rule. | ecified, though a corresponding test on the Box Without Tools 

i} | Increased accuracy is secured by the use| Mulien machine is given for the benefit ||] The Masterphone— Clarifies, Articulates 

of some form of calipers for the single| of manufacturers not supplied with the - pO —— s = mec a al 
| ets ile for . st refine rv nee | oe . ea one and greatly reduces the scratch. 
sheets, while for the most refined measure-| (jerman apparatus. A strip 15 millimeters R i & il th dies 3 ; 
ments «a micrometer gage that may be ‘ : SO ‘llimeter i eproduces a e artist put into the 

| a divid nae by two or three the cost of those expen- | in width and I millimeters long is record. Brings out det iil never heard 

| © shut-dowes for repairs. It ie alleyed by 0 read to 1/1,000 or better 1/10,000 of an|taken. which is clamped at either | | before 

apecias patent ed process, in the only foundry in the = ies a. _ . ? P ° 

| world which specializes absolutely on a single mix inch is employed rhis is an ordinary |, ‘ > ansi ie ie 4 ' > > 

|| fare and astngle pr ees for making bearing brome ~~ : ane yore Bh ose */end and the tension is applied with|] A fine — is oy with os Master- 

\ 2 ue oa 5 + Ay Ad. “ty —_ orm of screw micrometer, but care must a piston and cylinder. In this test strips phone whic i oT h y increé - s the y" of 

| Saarer, ete be taken to secure an even and constant| peth with and against the grain of the aaa” 8. ne reproduction is clear 

f all other bronz s loose, coarse, | ‘eLsnre. ¢ : ‘rage Pos or q : . : : an rue, 
| i. NON-GRAN, on the contrary pressure, and the average of a number of paper are used and information is gained The “Masterphone” may be obtained 
° I reading: : » " » take : : —— —- <i 
init, - and wonderfully cohesive readings, at least five, should be taken. by the two sets of tests as to the structure from your dealer. If he cannot supply 
locking fvers wiivt resist the on of the shaf There are so direct-reading ier ter , an . . z . 

. ————— | There are also direct-reading micrometer | of the paper. The German method is to you, send us $1.00 and we will send you 

| . h lif f thickness testers, and one of these used| state the strength of a given sample in one = 50 a — oy a 

}at the Bureau of Standards is shown. rr , » leng equire reak 1 at Sor victor or Lolumbia and type o 

twice t e e 0 jterms of the length required to break it |] cound box. Money back if not satisfied. 


| when suspended by one of its ends. Notice to Dealers: Write for trade dis- 


| h h b Ascertaining the Strength of a Sample. on ‘ 
| Dp osp or ronze g g - rhe test for endurance comes in meas- counts. Sells on demonstration every 


A bearing wears because, when the oil is squeezed Strength is the next important consid uring resistance to folding, which test time. 


hin, the post icles on its surface are dragged loose 


he friction of the shaft, These particles then | eration, and is one of the more usual| takes the place of the former rough crump- THE MASTERPHONE CORPORATION 


mix with the oil and | hasten the abrasion of the re 



























maining surface )N-GRAN resists this pullir |; commercial tests to which paper is sub-/ ling test where a square sample of the 
Sa quitinn eave under the meet abiames | tested Im the erin ie i : I 187 Broadway, New York, N. Y 
ef neglect or abuse, and therefore laste jectec n the ordinary American strength | paper was taken, crumpled up in the hand, 
» four times as lo her t 
PCRS Oh ES 0 Cw Cas ||| tester, usually the Mullen type, a sample| smoothed out, and then crumpled in the ——- 
i} NON-GRAN ie sold only in castings, never in | of paper is clamped about a circular open-| opposite direction, repeating the process 
| ingots, because its unique physical structure is due ls : : : | A 
||  toour unique processes, which govern every opera |}; ing one square inch in area, below which | and observing the number of minute holes 
i} tion right through to the exact temperature for thet i rubber li ul hi B t 1 I 
i pouring. To feciditate quick repair work, we sup rere is a& rubber dlaphragm. »>y means) formed along le creases, The ing 
j ply NOW GRAN from stock in cored bars ‘of all I , ——— es ; - _ aceep The folding fet tent cur 
|] Standard diameters; these bars are cast very true of a hand wheel the pressure of a liquid | test is very important as determining the 5,000 R. D. Tools 
i} to size, and re only small finishing cuts. We . P . : 6 a 
i} furnish ale pecial castings from our customer's on the diaphragm is increased until the durability as the greatest wear comes ‘ e evi 
i} sketches, or from his pattern : 5 : i 
H} : | paper is ruptured, the » ‘re a sheet is » rj 
Scibatnntetahnguats whet eetnes | Paty I the number of pounds| where a sheet is folded in binding in a Glass Cutters 
! gecing your m ———- pressure being indicated by an accurately | book or pamphlet or in the case of a Stsall in ih 
“ 4 | | ‘ » race i ly > re , T<4 
| calibrated gage. The bursting pressure,| map, bond, or legal document, that must For 3 2c. stamps we will send any glazier 1 
ni] ‘ 7m a] | » — » a | No. 024 GI Cc 

AMERICAN BRONZE CO. ~ average of ten readings, is assumed | be folded and unfolded frequently. The ‘SMITH & HEMENWAY Co. 
| 1040.1084 CARTON AVE. to represent the mean strength or the av-| crude method of crumpling has been sup- Chambers Street, New York, N. V..U. S. A. | 


BERWYN, PENNSYLVANIA ||| erage of the strength across and length-| planted by the folding machine, which is 


BS — ——-——!|| Wise of the sheet, but this is not strictly | also of German origin, and it affords ac- 
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CRUISES 


ORIENT—INDIA 


by S. $. CLEVELAND (17,- 
000 tons) from New York 
Jan. 15th, 1914. Through 
the Mediterranean, Suez 
Canal, Red Sea and Indian 
Ocean, to Bombay and 
Colombo. Side trips 
through India, Holy Land 
and Egypt. Stopping at 
points in Europe, Asia and 
Africa. 

Duration 93 days. Cost 
$700 up. /ncluding shore 
excursions and necessary 
expenses. 


WEST INDIES 
PANAMA CANAL 


by S.S. Amerika (22,500 
tons) and Victoria Luise 
(17,000 tons) during Janu- 
ary, February, March and 
April. Duration 16 to 29 
days. Cost $145-$175 up. 
Also two 15-day Cruises 
from New Orleans during 
January and February by 
special cruising steamer. 
Shore trips optional. 


INDEPENDENT 
TOURS 


for 1914 arranged by our 
tourist department, includ- 
ing trans-Atlantic passage 
on §.S. Imperator and S.S. 
Vaterland — world’s largest 
ships. 


MEDITERRANEAN 
SERVICE 


Regular Sailings to Medi- 
terranean ports, also Nile 
Service by superb steamers 
of the Hamburg and Anglo 
American Nile Company. 
Sailing weekly. 


1915 


Around the World, 
Through Panama Canal 


From New York, January, 
1915, by S.S. Cleveland 
(17,000 tons). Duration 
135 days. Rates $900 up, 
including shore trips and 
necessary expenses. 


Write for Information, stating cruise 


HAMBURG-AMERICAN 
LINE 
41-45 Broadway, New York 


Philadelphia Boston Pittsburg’: 
Chicago St. Louis 


San Francisco 
































































curate and quantitative results. By many 


| authorities it is Considered the most valu 


able single test to apply to paper to de 


termine its probable durability in actual 
In folder a 


15 millimeters wide and 95 millimeters in 


service. the Schopper 
under a standard tension of 
forth 
| edly on itself, until the fibers wear through 
at of the 
of folds automatically 

tered. The paper of the 
the “folding 
For example in an extreme case the Gov 


| length 


| grammes is bent back and repeat 


the line folding, and number 


is regis- 


double 


greatest endur- 


jance has highest number.” 
ernment specifications for the “best parch 
paper that it 


have a folding endurance in the weak di 


ment deed” require shall 


rection of not less than 2,000 double folds 


The Influence of the Atmosphere. 


The expansion of paper under various 


atmospheric conditions is important 


many printing operations, and this is test 
|} ed by measuring the sheet as temperature 
varied. Then there is 


|}and humidity are 


| the measure of the amount of absorption, | 
| 


the height that a} 


| which is determined. by 
l liquid will 
| given time when a strip is suspended ver 
| tically with the 
Such a test is of course peculiarly 
blotting All physi 
cal tests of paper must be carried on at 
and humidity, 
Standards, 
taken of 
deg. F. of relative humidity, | 


the elaborate heating and ventilating sys 


rise by capillary action in a 


lower end immersed in 
water. 
| applicable to paper. 
| at standard 

| Which, at the of 
at the temperature 


and 65 p. ¢. 


temperature 
Bureau 


average 65 | 


|tem of the bureau permitting the realiza 
The 
| transparency of paper may be decided by 
of in- | 
| terposed between a of | 
| light Heffner 
|} amyl acetate burner and an observing tele 
| scope to cut off the light. This, however, | 
| though useful in the case of tracing pa 
test of 


tion and control of these conditions. 


|} the number sheets which must be 


standard source 


such as a 1-candlepower 


pers, window etvelops, ete., is a 
limited value. 

The testing of paper by no means ends 
the 


the microscope the kind or kinds of fibers | 


| with physical examination. Under} 
| from which a sample of paper is made | 
| readily can be identified, not merely the 
long fibered materials such as cotton, flax | 
and hemp, which afford the most durable | 
papers as they yield a nearly pure cellu 
lose, but others which have been subjected | 
At the} 


microscopical 


to extensive chemical treatment 


| Bureau of Standards ex 


amination is able to indicate the correct | 


fiber contents of a sample within 5 per| 
| cent in the case of a mixture of rag and | 
bleached chemical wood, while in the case | 
of papers formed by combinations of sul- | 


phite pulp and = containing 
of 


has been secured. 


and soda 
well 


A} 
special techinque involving the treatment 


ground wood a degree accuracy 


within 10 per cent 


und staining of the fibers has been devel- | 
} 

they recognized 

and their relative proportions estimated. | 


oped so that readily are 


Analyzing “Loaded” Papers. 
Chemical analysis is necessary to deter-| 
white in 

to 


printing 


the amount of loading or 
added 


improve 


mine 
matter 
to 


opacity 


soluble) mineral paper 


during manufacture 
increase and reduce 
In the for 
fine half-tone printing this material may 


amount to 30 per cent or more, while in 


qualities, 


weight. coated papers used 


other papers it varies from a minimum of 
While essential to detail in 
fine half-tone printing it weakens the pa- 
durability. This 
the amount of 
ash, the permissible amount of which is 


O5 per cent. 


per and decreases its 


| loading is determined by 


| stated in paper specifications. It is aseer- 
tained by burning a small sample of pa- 
per in a platinum crucible until there is 
no carbon in the residue, which is then 
cooled in a desiccator and weighed, being 
subjected to analysis in cases it is desired 
to know the kind of loading material used. | 
The of ash obtained is 
really than the actual amount of | 
loading or filler, which may contain wa-| 
ter and other velatile agents that pass | 
off in the burning. Chemical analysis | 
also reveals the uature and amount of 
the size used to render the surface of the! 


amount thus 


less 
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A New Quality 
in Tobacco 


Just a year ago Stag was first put on the market, and it 
proved an instant Sensation. 


For years, smokers had been waiting and longing for the 
tobacco of PERFECT FLAVOR. 





Stag took the wonderful 


Burley leaf, found new perfec- 


tions in it, and gave the world a tobacco whose fragrance 
and flavor touched new heights. 


It seemed impossible that any tobacco could go further. 


But Stag has gone further. 


All smokers have known that the taste tires of any 


tobacco after a while. 
a craving for a new smoke. 


The past year has shown 


The “bloom” wears off. There's 


this is NOT TRUE OF STAG. 





The enthusiasm you feel with your first pipeful 


GROWS 


every day, every week, every month. 


Thousands of smokers have testified to the fact. 


This is why a Stag Smoker smiles when you talk 


to him about the other tobaccos. 
plies, 


Or he re- 
in the words of the immortal Kipling: 


“When you've heard old Stag a-callin’ 
Then you don’t heed nothin’ else.” 


This is the ONE GREATEST QUAL- 
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Do you know 


The Youth's 


Companion 
as it is to-day? 
Improved and broadened in 


its scope. Enlarged by the 
addition of a Special Family 


Page, Boys’ Page, Girls’ Page and Chil- 









ITY ever possessed by any tobacco 
CONVENIENT PACKAGES 
The Pound Humidor 


The 10 Cent Tin— 
and The Handy !% Size 5 Cent Tin 








dren's Page. Great serial stories, 





NOV. and DEC. FREE 


Cut this out and send it with $2.00 for The 


Companion fer 1914, and we will send 
FREE all the issues lovember and 


Calendar for 1914. 
THE YOUTH’S COMPANION, BOSTON, MASS. 





250 short stories. A remarkable 
Editorial Page. Current Events 
and Science. A wealth of variety 
and quality, and all of it the best. 





d Announcement for 1914 free on request 





Remember — 52 Times a Year, Not 12 
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Continental 
1914 Mode 










vy} 


e 
a 


the motor 
in your car to be? 


No wonder the name ‘‘automobile’’ has 
given way to ‘‘motor car,’’ for the motor 












CCT, 











‘J «represents more than twenty per cent. of 
yy the manufacturing cost and seventy-five 
per cent. of any car’s service-giving possi- 
bilities. Its making is a science in itself. 
N _ In the perfected Continental Six, such as you 
find in so many of the famous cars, there are |N 
s exactly 1292 listed parts. N 
. ' ; N 
N On practically every one of these 1292 parts N 
SS sthe principal operation was done by some costly N 
machine designed for this one precise duty and N 
\ manned by a skillful mechanic who is an expert N 
in this single detail of production. N 
SN Follows the refining, microscopic in exactness down to N 
SN the half of a thousandth part of an inch; the assembling N 
N each of these 1292 parts carefully, accurately placed in its N 
\ proper position; the proving slowly, step by step; the final N 
N inspection W hen the motor goes from test to test until it N 
S leaves the Continental factory a silent, powerful power plant, N 
N ready to carry some sterling car through thousands of noise- N 
S less miles N 
S Nearly two thousand skillful, brainy workers, a perfect organization N 
and a large capital are centered upon the production of the forty-odd N 
thousand Continental motors specified by over sixty of the leading : 
motor vehicle builders of the country for their 1914 production “Th 
These men, manufacturers with national KS » 


reputations, willingly stake their future 


on the Continental motor. 


It would pay you as a 








purchaser, to investi 


gate the reason 


JMUMMMMMqMMMwM@eHbd WYMYYYYYY) 





Motor Mfg. Co., Detroit 


Factories: Detroit and Muskegon, Mich. 
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It Goes 


Everywhere it cleans thoroughly and quickly. 
Its fine particles penetrate, loosen and wash away 
all dirt and grime from every place with 


LESS RUBBING IN 
LESS TIME 


Stubborn work stains and discolorations on 
the hands readily disappear before its irre- 
sistible power. 





Many Uses and Directions on 
Large Sifter Can 10c. 


DON’T BE WITHOUT IT 


|paper suitable for printing or receiving 


the ink. These may consist of glue, case 
in, starch or rosin, and when used in un 
}due amounts may affect the strength and 
durability of the The 


will also indicate the nature of the color 


paper. analysis 


ing matter used. 


Paper testing and analysis are also ex 





tensively carried on in private and com- 


mercial laboratories with which the Bu 


reau of Standards in no way seeks to com 
In paper as in other industries, its 


been confined to the Na- 


pete. 
| services have not 


tional Government, but it has sought to| 


improve and advance manufacturing and 


trade conditions by the formulation of 


proper standards and technical research. 


| In this, the paper testing laboratory in} 
| charge of Mr. Frederick C. Clark, to whom 
| the author of the present article is under 
and photo- | 


obligations for information 


graphs furnished, has been eminently suc 


cessful 


(Concluded from page 261.) 


| Recent Improvements in the | 
| Refrigerating Industry | 


is in the form of a liquid as when in the} 


gaseous condition. 
hot gas entering at the bottom comes in| 
the cooled liquid, gives up| 
| 


contact with 


lits heat to the liquid and becomes con 
The liquid thus heated rises to 
the upper part of the condenser where its 
heat is transferred to the cooling water. 
When in operation the condenser is prac 
tically full of the refrigerant. | 


| Of course there is always a constant flow | 
| 


| 
| densed. 
| 
| 
| 
. . 
liquefied 
of liquid to the expansion coil from some 


| point in the condenser above the gas in 
| let. 

Important changes have also been made 
r evaporating devices, 


method of 


in the expansion ¢ 





but these changes involve the 


|operation rather than the structure. Un 
Sas 
| til recently the 


high 


practice 


general 


was to 
refriger- | 


} permit the pressure liquid 
ant to pass into the expansion coil through 
valve in the 


an expansion or throttling 


form of a spray. As it passed through the 


evaporator this spray was gradually con 


verted into a gas by the heat absorbed 


from the substance to be cooled, and the 
sucked out by the 


|gas was constantly 
;}compressor and recompressed. It was 
found, however, that by maintaining the 


evaporator partially filled with liquid re 
frigerant the cooling was much more uni 
form and satisfactory. 

In Fig. 4 shell 
brine cooler of the flooded type in which 
| the brine to be cooled is ferced through 

pump. The shell 
full of liquid ammonia, 


is shown a section of a 


the tubes by a is main 
tained practically 
the inflow being governed by a float valve 
as shown. The ammonia vapor produced 


by the heat of the brine is constantly 


drawn off at the top by the compressor. 
In construction and operation it is not 
unlike a steam boiler. The heat, how- 


brine flowing 
instead of from 
tenth of the 


vapor as it 


obtained from the 
the tubes 
About 


flashes 


ever, is 
through com 


bustion gases. one 


liquid ammonia into 
enters the cooler by reason of the reduc- 
In the flooded type of 
through 


to the suction 


tion of pressure. 
cooler this 
the cooler but 


vapor does not pass 
is led direct 
pipe, as shown in the illustration. 

In the absorption refrigerating field but 
few changes have been introduced except 
attempts to make such machines auto- 
matic so that they can be used for house- 
hold purposes. The recent discovery that 
certain solids, particularly sulpho-cyanid 
of ammonium, could be used as the ab- 
sorbent in place of water, attracted much 
gave very flat- 


efficiency, but 


This absorbent 
heat 


attention. 
tering results as to 
proved to be extremely corrosive, destroy- 
ing the walls of the generator in a com- 
paratively Should this diffi- 
culty be overcome, the absorption machine 


short time. 
may come into more general use. 

Probably the 
of artificial refrigeration is in the manu- 


most extensive use made 


facture of ice, for except in the most 
northerly States, manufactured ice has 
largely replaced the natural product. The 


crop of natural ice is often uncertain, both 





In this condenser the | 8¢¥e2 words to the line. 


| Write Steadfast Mills 


| business proposition 


PATENT ATTORNEYS 





OVER 65 YEARS’ 
EXPERIENCE 







Trave Marks 
DESIGNS 
CopyricuTs &c. 


INVENTORS are invited to communicate with 
Munn & Co.. 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of an be readily given to any inventor 
furnishing us with a model or sketch and a brief de- 
scription of the device in question. Al! communications 
are strictly confidential. Our Hand-Book on Patents 


will be sent free on request 


nvention w 


Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago 


All patents secured through us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 

















Classified Advertisements 


Advertising in this column is 75 cents a line. No 
fess than four nor more than 12lines accepted. Count 
All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


WANTE D—One person each locality as agent for 
complete line Polish Mops, Self-Wringing Mops (5 
styles), Fibre Brooms. Line cannot be duplicated. 
Hilker Mop Co., 1366 Grand Ave., Chicago, U. 8. A. 


ABSOLUTELY FREE for 30 days only. One 
doz. guaranteed U. S. Fire Extinguishers. Secure 
territory now Special offer to but one representa- 
tive in each section United Mfg. Co., 1043 Jeffer- 
son, Toledo, O 

AGENTS 


You can't afford to accept ordinary 


| proposition while agency for Guaranteed Aluminum 


Cooking Utensils is open. Answer quick. Protected 
Terr. Am. Aluminum Mfg. Co., Box SA, Lemont Ill. 


BUSINESS OPPORTUNITIES 


—& FURNISH YOU CAPITAL TO RUN A 
PROFITABLE BUSINESS of your own Become 
one of our local representatives and sell high grade 
custom made shirts, also guaranteed sweaters, under- 
wear, hosiery and neckties, direct to the homes 
Dept. 34. Cohoes, N. Y 


WANTED—Firm to manufacture and market on 


| commission an apparatus to deliver mail to floors in 


apartment houses, hotels, etc : 
power For further particulars 
1358 Ridge Avenue, Philadelphia 


I WISH TO PURCHASE a patented article of 
use that could be easily manufactured Would buy 
outright or sell on a royalty For further informa- 


worked by electric 
address J. Stein, 


| tion address Useful, Box 773, New York. 


FOR SALE 


BENOIST FLYING BOAT and Benoist Tractor 
Biplane exhibition machine, Both used for demon- 
strators only; in perfect condition For sale at a 
bargain Benoist Aircraft Company, St. Louis, Mo 


HELP WANTED, MALE 


FOREMAN with mechanical and electrical ex- 
perience, to take charge of electrical toy plant 
Good opening, Must be capable Inexperienced 
need not apply. Address Toys, Box 773, New York 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
you by mail how toincrease your salary. Prospec- 
tus free. Page-Davis Co., Dept. 89. Chicago, III. 


PARTNER WANTED 


PARTNER WANTED to invest about $6,000 
to work very rich gold placer, about 30 acres, in 
Georgia. To be worked by western miners No 
agents or promoters wanted Strictly a straight 
Come and see yourself. Fine 
trout fishing For full particulars address Placer. 
Sautee, Ga 


SALESMEN WANTED 


SALESMEN MAKING SMALL TOWNS 
Whole Time or Side-Line, should carry our fast 
selling pocket side line. Special sales plan allow- 
ing return of unsold goods Makes quick, easy 
sales $4.00 commission on each order. Some- 
thing entirely new Write for outfit today Can- 
field Mfg. Co., 208 Sigel Street, Chicago, Ill. 


INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not res- 
pond promptly the inquiry may be repeated. 
Munn & Co., Inc. 


Inquiry No. 9321. Want name and address of a 
firm who could make a machine for turning out rat 
buttons. The machine must be capable of making 
the dough of the exact size required, and also a 
machine to manufacture the tins and a machine for 
placing the dough in the tins. Preferably this ma- 
chine should do all of this work in one operation. 

Inquiry No. 9324 Wanted—-prices including dis- 
counts and full particulars of reliable and inexpen- 
sive voiturettes or motor cars for export. 

Taquiry No. 9325. Wanted the name and address 
of some stamping concern in New England who 
could manufacture a window shade bracket, the 
materials to be used being 14, 16 and 18” gauge. 

Inquiry No. 9326. Wanted to communicate with 
those having inventive ability with a view of acquir- 
ing or assisting in developing an invention for mail 
order use. . 

Inquiry No. 9327. Wanted to get in touch with 
a patentee of some article requiring a small amount 
of capital and selling ability. 

Inquiry No. 9328. Wanted, names and addresses 
of manufacturers of curtain poles and curtain pole 
brackets or extenders; also manufacturers of window 
shades. 

Inquiry No. 9329. Wanted, names and addresses 
of patentees of useful household utilities preferably 
for use in the home laundry or kitchen. This in- 
quirer wishes to correspond with a view of purchas- 





in quantity and quality, and the cost of 


ing patents outright. 
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The greatest advance of 
all in solving your tire 
problem— 


LEE 


Puncture-Proof 
Pneumatic 


TIRES 


Pneumatic for comfort, | 
puncture-proofforun- (J 
interrupted service. , 
Write for our 





















Puncture-Proof or | 
Money-back | 











Guarantee 

and Booklet No. 6, which ' 

} explains the unique construc- . 
tion that assures greater mile- 


age as well as freedom from 
punctures. One user reports 
an average mileage of 6026 
per tire on 14) tires, without 

a single puncture or inner- } 
tube replacement. 

Lee Stores In Every LeapinG City | 


eh A RE 


¢ ZS LER 2 RUBBER. 


\,! CONSHOHOCKEN, PA. 
if * SElwood Lee. President 























Unproductive 
Overhead 


Devours Profits 


The only manufacturer who has 
any license to try to operate a special 
sheet-metal work department is the 
man who knows in advance that 
he can keep such a department in 
continuous operation. 

80% of all privately operated 
departments of this class are run at 
a loss compared with the cost of 
the same work placed with 


G.PcF i 


Make Us Your Metal Stamping, 
Spinning, Drawing, and 
Finishing Department 


Let us prove to you that we can save 
you time, worry, and, most important of 
all, money. Send us either complete 
specifications or sample and state the 
quantity you require. 

We are specialists in Stamping, Draw- 
ing, and Spinning in Brass, Copper, Alu- 
minum, Tin, Monel Sheet, and Steel. 
The heavier the part and the moré diffi- 
cult the stamping, the more valuable our 
service will prove to you. We are also 
thoroughly equipped to do 

Porcelain Enameling 
Japanning, Tinning, and Hot Galvanizing as well as 


any other description of Job Work. Try our service 
once and you'll always use it. 


Geuder, Paeschke & Frey Co. 
1325-1700 St. Paul Ave., Milwaukee, Wis. 





storage and transportation is an import- 
ant item. 

In the Southern States and in the 
tropics the only ice available is that 
which comes from the local ice plant, and 
practically all such ice is made either by 
the can or plate process. In the former 
the cans of water are set in a tank filled 
with brine which is cooled by the am- 
monia. The ammonia coils are usually 
arranged between the rows of cans, but 
a shell cooler, such as is shown in Fig. 4 
may be employed, and the brine is cireu- 
lated through the shell and thence around 
the cans. The brine is cooled by the am- 
monia and this cold brine around the cans 
causes the water therein to freeze. The 
brine acts merely as a heat or cold trans- 
ferring medium, and in addition serves 
as a large reserve of cold in case 
the compressor should be stopped for any 
reason. Common salt and calcium chlor- 
ide are used for making the brine. When 
all the water in a can is frozen the can 
is drawn out and warm water is poured 
over the outside until the cake is loosened 
and slides out, after which the can is 
refilled and replaced in the cold brine. In 
the plate process a series of freezing 
plates are arranged side by side in a tank 
filled with water and the ice forms in large 
cakes on the sides of the plates. The wa- 
ter is kept in constant circulation through 
the tank in order that the ice may be 
clear. Each freezing plate is made up of 
a large number of connected pipes ar- 
ranged one above the other, through which 
the refrigerant circulates. To freeze a 
cake a foot thick requires about a week. 
In removing the cake a warm fluid is cir- 
culated through the plate until the ice is 
loosened and it is then lifted out and cut 
into pieces of convenient size. 

In the ice manufacturing industry the 
most marked improvement has been the 
development of the raw water system. 


nary city water be frozen without any 
agitation, the ice will be white or opaque, 
due to air bubbles and sediment frozen in 
the ice, and for this reason distilled wa- 
ter was heretofore universally used in 
making can ice. However, by injecting 
|a constant stream of air into the raw wa- 
ter during the freezing, ice can be ob- 
|tained as clear and pure as with dis- 
tilled water. To distill all the water used 
jin a can plant is-an item of some expense, 
| and especially so where other power than 
| 

| 





|}a steam engine is used. Fig. 5 shows one 

of the latest forms of the freezing can. 
| The air is injected through the bottom of 
the can, which is not exposed to the cold 
brine. Pipes for circulating water through 
the can are also provided. The cans are 
secured in the tank and to harvest the ice 
the brine is warmed sufficiently to loosen 
the cake. 

Important improvements have also been 
made in the freezing plates of plate ice 
systems. In the older forms the ice cake 
was frozen on one side of the freezing 
plate, and as the transmission of heat 
through the ice is very slow, it required 
a number of days to freeze a cake of mar- 
ketable thickness. With the apparatus 
shown in Fig. 6, the time of freezing can 
be very greatly reduced. This device con- 
sists of a row of outer tubes closed at 
the top, projecting up into the tank and 
inclosing inner tubes open at the top. 
These tubes are connected with supply 
and return headers for the refrigerant 
which may be brine or liquid ammonia. 
In operation, the ice gradually increases in 
thickness around these tubes until the 
various masses meet and coalesce to form 
a continuous cake. This cake is harvest- 
ed by circulating a thawing fluid in lieu 
of the refrigerant, and when loose, the 
cake is lifted out and cut up into con- 
venient sizes. 

In the field of cold storage probably the 
most important improvement has been 
made in the method of transporting fruit 
and vegetables. It is now generally recog- 
nized that by precooling these substances 
before shipment, they reach their destina- 
tion in far better condition and much less 
ice is used in transit than with the old 
method. In recent years many large 





plants have been erected at important 








Should cans filled with raw water or ordi- | 





These Bond Papers 


“Why Guess at the Right Quality 


bear the 
of Paper for that Sales Letter ?’’ 
PAC “The Letter itself is good—corking good—but 
i= why not be absolutely certain that the Paper 
on which it is written will increase, and not de- 
cn crease, its pulling power ? 


“There is a certain Bond Paper that will make 
that Letter most efficient —a specific Quality, 
Weight and Color that will unquestionably i in- 
crease its attention-value and give us greater 
returns per dollar expended. 
“Then why guess-—why theorize? Let us 
know now exactly what Paper will be best for 
us to use.” 
“That is it! Why guess at paper Efficiency 
when you don’t have to? 
In our Portfolio—** How to Buy Business Correspondence Paper” 
—~you will find Samples of “EAGLE A” Bond Fi poe and an 
analysis of their adaptability for one Business Uses— the best 

recommendations and advice ew! on the practice and experience of 
Advertising Men and other Shrewd Paper Buyers. 

Write for this Portfolio Today, but please | 
write on your Business Letter - Heading 
STANDARD BOND : 
There are Thirty-Pour AMERICAN WRITING PAPER Co. 
in all. 45 MAIN STREET, HOLYOKE, MASS. 





COUPON BOND 
AGAWAM BOND 
BANKERS BOND 
CONTRACT BOND 
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Twenty-Nine Mills under one management spell economy in making and sell. 
ing. As a result you get the utmost in paper quality at the price when you buy 


Encore AK) WarrinG 
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Sold by good printers and lithographers everywhere 
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W) Sheving Stick 


The nickeled top in which the stick is se- 

curely fastened affords a most convenient 

holder for the fingers. The shorter the stick 

becomes, the more you appreciate this 
Holder-Top device. 


The soap itself will give you the same quick, 

cool, creamy, abundant lather that has com- 

mended Williams’ Shaving preparations to 
generations of shavers. 

OTHER FORMS OF WILLIAMS’ SHAVING SOAPS ARE: 
Williams’ Shaving Stick Rites fuer 
Williams’ Shaving Powder fi2est-Sever 
Williams’ Shaving Cream (in tubes) 

SPECIAL OFFER—Suit Case Sets 


In order that those who are not familiar with our new toilet 

requisites may have an ———_ to try some of them, we 

have prepared rod er sets ples which we call “Men's Suit 

Case Sete” ‘omen’s Suit Case Sets.” These are handsomely de- 

ey boxes containing trial size reproductions of our regular packages. 
Either set named below will be sent, postpaid, for 24 cents in stamps. 


Men’s Suit Case Set Women’s Suit Case Set 
Contains Contains 
Holder-Top Shaving Stick Talc Powder 
Shaving Cream Dental Cream 
Dental Cream Cold Cream 
Talc Powder Jersey Cream Toilet Soap 
Jersey Cream Toilet Soap Violet Toilet Water 


After Shaving Use Williams’ Talc Powder 


Address: THE J. B. WILLIAMS CO., Dept. A 
Glastonbury, Conn. 
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uts steel faster 
than any other 
Oilstone 


Recent tests in the Researc h Laboratories 
of the Norton Co. , Worcester, Mass., have 
proved that the fastest-cut- 
ting, quickest-sharpening 
oilstone in the world ts the 


PIKE INDIA OILSTONE 


Pike India has long been fam- 
ous for the way it holds its shape, 
for the way it resists glazing and 
for the fact that even dropping won't break it. 
Now add to these older advantages this newly 
proven fact of its faster cutting—and what other 
oilstone can be compared with it for efficiency, 
for economy or for value. 
Pike India is made in 66 shapes and sizes and 
in three grits—coarse, medium and fine. 
For sale by hardware and tool dealers everywhere. 


FREE—Sample Pike India Stone 






















Send us your dealer's name and 4 cents for packing and 
mailing and we will send you our Pike India Vest Pocket 
Stone made of genuine Pike India Ic's a handy little 





sharpener for pen knives, ink erasers 
otce use, ete umd demonstrates tue 
great superiority of Pike India as a 
sharpening sub-tance We'll include 






our famous book “HOW TO 
SHARPEN clears up many 
sharpening problems and tells 
how to select and care 
for oilstones. You'll be 
pleased Write today 










Pike Manufacturing 
Company 

176 Main Street, Pike, ¥. H. 

This is the Pike India Combination Oilstone 

$19° Shane for aM cndinary charpen- 


ng in homes as well as in shops 































fruit and vegetable points for 


cooling the cars after loading. rhese 





shipping 


plants in the main consist of apparatus 
for cooling air in large volumes, and this 
cold air is conducted by air mains to the 
various cars to be cooled 

Another new field in which refrigeration 
is extensively used is the drying of air} 
for blast furnaces Fig. 7 shows one of 
the latest forms of cooling towers for 
this purpose It consists of a conerete 


tank on which is erected several concen 


tric metal shells. The air to be cooled en 


ters at the base of the outer shell and 
ascends to the top through a heavy spray 
of cold water The air then goes down 


through an annular passage to the bottom 


of the inner shell and ascends through a 





shower of cold brine and is then drawn 


off through the central pipe to the blowing 
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BRISTOL'S RECORDING 


Pressure Gauges, Vacuum Gauges, 
Draft Gauges, Differentia! Pressure 
Gauges, Thermometers, ters, 
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and become independent 
Whenever you are in need of Good-Paying Positions Secured 


purpose whatever, write us for | while stud ying 
expert recommendations and quo 


tations on instruments especially i- 


sdapted to your requirements 








Write for Condensed 
Genera! Catalog 160-N 


The Bristol Company 


WATERBURY, CONN. 
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Send for free catalogue on retail 
adverti 











rm 





ing, window trimming, mer 
cantile decorating, retail salesmanship 
and show card writing 


ECONOMIST TRAINING SCHOOL 


Hames? Cheapest, Durable, Reliable 
Computing Machine sii. 5o Se. 
. Carttee Automatically, Resets lastantaneously 





























records. ‘LEARN WATCHMAKING 


Refined, profitable labor 
Competent men al- 
Recording Instruments for any | ways in demand Easy to learn money earned 
Write for our Catalogue. Address, 


Watchmaking School, Dep't 6, St. Louis, Mo. 
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231.243 West 39th Street, New York City 

























Cold Drawn 
Steel 





F* PANDS and 

contracts same 
as pipe on which it is 
used. Cold drawn from 
rolled steel and can contain no 
sand holes or other structural 
defects. Sherardized after 
threading, threads will not rust and 
‘*freeze’’ the union to the pipe. 


Send for sample and catalog 


MARK MFG. CO. 


1903 Dempster St. 
Evanston, Ill. U.S.A. 
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Peading 
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engine. In the tank are located refriger 


ating coils for cooling the brine which 
is pumped to the top of the tower and 
used over and over again As the brine 


becomes diluted in 
vapor condensed out of the air being treat 
ed, it must be drawn off from time to time 
and concentrated by boiling. In this 
direct contact method there is no accumu 
lation of frost in any part of the machine, 
and the cooling is much more rapid than 
with refrigerated surfaces. For these rea 
sons this method is now generally em 


ployed for cooling large volumes of air 


The Newspaper of the Future 
By Robert Donald 

F I were to attempt to forecast the 

future, and prophesy what newspapers 
of twenty or more years hence are likely 
to be, I would say with some confidence 
that daily newspapers will be fewer, the 
tendency toward combinations will in 
crease, and colossal circulations will con 
tinue to grow. A paper which has not 
at Jeast a half-million readers will not be 
cousidered seriously as an organ of the 
people. The weak newspapers which can 
not spend huge sums on news, on features, 
and on circulation, will, of course be 
squeezed out, and the paper run as a lux 
ury or for a mission, and not as a busi 
ness enterprise, will become too expensive 


except for millionaire idealists. There 


will, therefore, be fewer newspapers, but | 


the total circulation will be greater. The 
power of these national journalistic dread- 


noughts in molding and influencing public | 


opinion will not be less, in whatever direc 
tion their influence is exercised. Besides 
the national newspapers, giving an epi 
tome of life, and presenting the human 
and picturesque side of news collected 
from all parts of the kingdom and all ends 
of the earth, there will be localized news- 
papers which will follow the method of 
the national press in presenting news 
There will, I hope, be a revival of the 
purely local country newspapers, much 
improved in form and style, otherwise 
public life will suffer a serious loss. The 
more national newspapers become the less 
space will they give to sectional interests, 
and we shall have specialized daily news 
papers to take the place of the specialized 


| weeklies which now exist 


The national newspapers will not con 
tain less reading matter, but the pages 
will be smaller. They will be printed bet 
ter and neatly stitched, and will, of 
course, include pictures in color. The 
future methods of distribution will be 
quicker, and circulations will cover great 
er areas. Airships and aeroplanes will be 
used for the most distant centers; elec- 
tric trains and motorplanes, running in 
special tracks, will also be used. In all 
the chief centers of population papers wiil 
be distributed by electric or pneumatic 
tubes. The morning and evening news- 
papers will be merged, and editions will 
come out almost every hour, day and night. 

News will be collected by wireless tele 
phones, and the reporter will always 
have a portable telephone with him, with | 
Which he can communicate with his paper | 
without the trouble of going to a tele- | 
phone office, or writing out a message. | 
At the other end the wireless telephone | 
message will be delivered to the 7 


| printed in column form. 


The chief competition to the national 





time by the water 


Why build your factory roof 
more than two inches thick? 


Concrete roofs are admittedly the highest 
grade of fireproof roofs. Their great weight 
and resulting high cost have been the only 
objections urged against them. Were it not 
for these two factors the concrete roof would 
be now—as it is destined to be in the future 
—the universal fireproof roof. 








light, concrete roof two inches thick. You 
can build it without form work or centering 
of any kind. You can easily and economically build 
roofs of any character—pitched, dome, saw tooth or 
monitor—as well as flat roofs. 


Self Sentering is a new form of expanded metal 
for concrete reinforcing and general fireproofing. It 
is a combined reinforcing and centering—a one-piece 
steel lath and stud. 

Self Sentering comes in sheets 28" wide and up to 
12' long. It can be curved in the factory to any 
desired radius. It is adaptable for practically all 
classes of concrete construction. 


Send for the Fireproofing Hand Book 


It contains a lot of information in regard to low cost hreproot 
construction, with many diagrams and illustrations. 


Send today. 


The General Fireproofing Co. 





| 7104 i Youngstown, 
Logan Ave. Ohio 
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THE OMIGIMAL 
Pmonoora mnic 
METHOD 


German — French — English 
Italian — Spanish 

or any other language learned 
: by either the 

Sortinaphone Method at 

FREE booklet today 

EASY payment plan. 

CORTINA ACADEMY OF LANGUAGES 
1161 Mecea Bidg., 1600 Broadway, Cor. 45th Street, New York 



















PERFECT PENCILS 


Convince yourself of 


VENUS PENCIL Superiority 


VENUS 


Writes Smoothest 
Erases cleanest 
Wears longest 











AMERICAN LEAD PENCIL Co. 


217 Firtrr Avenue. New Yorw 


VEEDER 
Counters 


to register reciprocating 

movements or revulutions 

Cut full size. Booklet free. 
VEEDER MFG. CO. 

18 Sargeant St. Hartford, Conn. 
Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 











Represented in Great Britain 
by Markt & Co. Ltd., 6 City 
toad, Finsbury Sq., London, 
.C.; France, by Markt & Co. Ltd., 107 Avenue Parmentier 
Paris; Germany, Austria-Hungary and Scandinavian Count: 
by Ludw. Loewe & Co., Hutten Strasse 17-20, Berlin. 








FROM NOTHING TO NINE MILLIONS 
a year in sales was the result of using 9 certain sell 
ing methed by one American house. Many others 
have done better. Read all about this method itself 
in the new book, “ The Premium System of Forcing 
Sales: Its Principles, Laws and Uses,” by Henry 5. 
Bunting, whe spent siz years investigating this sub 
jrct. The book will be sent you absolutely free with 
4 year's subscription (two dollars) to The Novelty 
News, the magazine for the advancem: nt of sellmy 
metheds, 220 5. Ma: ket Street, Chicago. 
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a newspapers of the future will not be from bret (os gp 
other newspapers, but from other methods Gd cS WC WoC 
of disseminating news. Ge 
At the people's recreation halls, with Don’t 
: i ea) 
» cinematogri t > gri », fr 
the cinematograph as . the . Passe be 
or some more agreeable instrument o s h . 
mechanical speech, all the news of the day cratc ? Fe 
will be given hot from its source. People | W. owe) 
may become too lazy to read, and news| ear ae 
will be laid onto the house or office just as | D f Id i 
gas and water are now. The occupiers uo Oo 
| will listen to an account of the news of > + cy 
j the day read to them by much improved / It’s the ONE aaa See 
phonographs while sitting in their garden, | derwear that insures a) 
or a householder will have his daily news- | the UTMOST omy 
, 
paper printed in column form by a print- WARMTH with 
eee ao yxode lg iy Just s ha — the greatest comfort un- @ 
* ” > ape machines in offices now.—. stractec ee od 
ETE’S first advice to the bud- | | °”! gre tii vehi etn der every condition of —.. 
from a presidential address delivered be- ‘ ~ ¢ at | 
3 ding carpenter or the student fore the annual conference of the Insti- winter weather. we 


craftsman is: 

“Learn to take the proper care 
of your tools, so, first of all, get a 
good oil stone. Get a stone that 
will cut the edge on the tool, not 
one that rubs it on. A stone 
that will cut quick, holds its 
shape, and not glaze.” 

The experienced workman, 
too, should heed Pete’s advice. 
He means a Carborundum 
Sharpening Stone. Ask your 
hardware man to show you the 
rectangular or the round com- 
bination Carborundum Bench 
Stone.—They are the greatest 
stones for all around work you 
could ever put in your kit. For 
your gouges, get Carborundum 
gouge stones. 

& 
From your hardware dealer or 
order direct 


















Paste and wire forms 


Mends kitchen-ware 
instantly -A hundred uses 




















. givesaclearer, cleaner, |~ 

brighter illumination, at less 
7 cost, than any other light- [~~ 
wal ing system possible to in- 
stall in the private home. 
= Every house- has its own 
- lighting plant—safe, sure 
- and economical. 
th 
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Agents Wanted 
Write for Catalogue of 200 styles. 
THE BEST LIGHT CO, 
87 East Sth 8t., Canton, 0. 
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The Deaf Hear! 


Found ud at I last! Perfect ct hepring for the dea 
‘d of hearin or our big In- 

ocr t Otter on the. iatest scientific hearing 

instrument, the improved 1913 Special Model 


NEW 4-10 Mears Ear Phone 


A Cones an eficiont, 
es as pow 
Sitmenszoatlisdiceemants totemtipekee sed 
erentsou: ustments, i 7 
touch of the finger. Seen alee 


Sol. 1 

Try It FREE fodcs! “rect 
York office on trial at our expense. 
Test it for 156 days. Pay us nothing 
if you do not want it. Keep iton easy 
monthly payments if you wish at the 
lowest net pberstery peice direct to 

Save al! dealer’s Save one-half. Send 

this te Tine and the Hears i Booklet— FREE. 

Phone Co, Suite 2397 45 W. 34th St., New York 
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India Paper and Its Uses 
By Willard F. Smith 


>= of the oldest and best papers 
made is that called india paper, and 
yet it is little known except to a very 
few. The formula for making it and the 
process by which it was made were for 
many years a secret known only to one 
mill, and all efforts to produce a similar 
paper in other mills were failures. How 
ever, patient endeavor was at last re 
warded. Now good india paper is to be 
had from at least two different mills in 
England, one in Italy and one in the 
United States, and it is interesting to note 
that the American mill to solve the india 
paper problem in 1912 was the first mill 
in the United States to make wood pulp 
paper, which it did in the year 1S54. 
The essential requisites of india paper 
are opacity, light weight, low bulk, 
smooth finish, strength, and a certain rat 
tle called 
these characteristics 


“tinniness.” To embody all 





svarvavaviavass 


simultaneously is | 


one of the most difficult tasks in paper | 


manufacture. 

Opacity is the first thing users of india 
paper look for. If the printing shows 
through, the paper is of no use. Even 
with the most opaque sheet in light weight 
the utmost care is required on the part 
of the printer. His make-ready must be 
perfect ; every line and border must be in 
register with the opposite side of the page. 
The utmost care must be exercised in 
printing. A dry ink is sure to give the 
best results. This does not mean that 
the average first-class printing establish- 
ment cannot do the work; for it can. It 
simply means that care must be given—in 
| making ready. The writer 
informed of a printing job, in which six- 
| teen hundred impressions per minute were 


was recently 


lrun with great success, proving that pro- 
duction is not restricted by the use of 
| lightweight papers. 

India paper must be kept for several 
days by the printer in a room where the 
temperature and humidity are approxi- 
mately, if not quite, the same as in the 
printing room, and, better yet, if kept in 
the actual room where it is to be printed. 
This will overcome curling or “cockle.” as 
it is known to the trade. 

Attention must next be given to the 
grain of the sheet, which is in the same 
direction as the length of the paper, while 
machine. The 


being made on the paper 
fibers when run on the machine in many 
| times their volume of water naturally run 
;}out lengthwise and a sheet has more 
| strength and resistance in that direction 
than the other; but it is evident that the 
fibers will separate one from the other 
}more easily than they will break. It is 
| this characteristic which first makes it 
necessary to feed the paper across its 
| grain to the printing press. This also 
| brings the binding the same way as the 
| length of the fiber, which makes a smooth 
flat book. The results when the sheet is 
printed “with the grain” the other way is 
to draw it into wrinkles as does a linen 
sheet when put through a wringer. 

The use of india paper until within a 
few years was limited almost exclusively 
to Bibles, prayer books and hymnals. Of 





| it for new purposes and always with great 






Abrupt changes of tem- 
perature can’t affect 
you through this two- 
ply garment. The 
outer fabric of long- 
fibred wool wards off 


“Inside Man 
for Health and Comfort. 


the winter winds, while the inner fabric of softest cotton is 
cheerful and soothing to the skin. 
fabrics are air spaces of generous size 
help to absorb moisture, and keep the body /resh and clean 
as well as warm and comfortable. 

” and “Outside Man” alike need DUOFOLD 
Get YOURS today from YOUR Dealer. 


A FREE SAMPLE OF DUOFOLD material, also an illus- 
trated booklet, showing the many Styles, Weights, and Sizes 
in which DUOFOLD is made, will be sent you on request. 


DUOFOLD HEALTH UNDERWEAR CO., 26-36 Elizabeth Street, Mohawk, N. Y. 


In steam-heated office 
—on storm-swept street 
—in chilly troliey you’ll— 
always find 
warmth with 
comfort in 
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HUNT THE WORLD OVER 


for a smooth edge book form 
card, and you will find but one— 


PEERLESS PATENT BOOK FORM CARD 
The card is not perforated. You will never Our 


cease to wonder at its pertection and delight 
in its attractiveness. Men and concerns 
of quality use these cards ex- 
clusvely, You haven’t 
used them because 
they have not been 
brought to your at- 
—— Sunp For 
pie Tas 
TODAY and detach 
the cards. Beauti- 
tully engraved— 
the best the world 
affords in cards. 


THE JOHN B. WIGGINS COMPANY 
Engravers, Die Embossers, Plate Printers 
82-84 East Adams Street, CHICAGO 


















late each year finds some publisher using | 


t 





or money back”’ 


Be sure ‘‘Shirley President’’ is on buckles 
C, A. Edgarton Mfg. Co., Shirley, Mass. 
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Edition. 


India- 
Paper 
Edition 


12,000 Biographical Entries 


Printed on expensive, thin, strong, opaque, os 


hd <——Regular Edition—Printed on strong 









More than 400,000 Vocabulary Terms 


Nearly 30,000 Geographical Subjects 
WRITE FOR SAMPLE PAGES, ETC. 


FREE—a useful se: of Pocket Maps if you mention Scientific Americar 


Wm G. & C. Merriam Co., Springfield, Mass. 


“4 Real Pleasure to Use It! 2 
the new India-Paper Edition of 

WEBSTER’S 
q NEW INTERNATIONAL! 


Only half as thick, only half as heavy as the Regular 22 





imported India Paper. Excellent 
printing surface. Clear impression oes 
of type and illustrations. So light, se Es 
convenient, that you will use it at every 
oportunity. Size 1234x944 x244 inches. 
Weight. 7 Ibs. 


book paper of the highest quality. Size =4 
12 99x9%4x5 inches, Weight, i4%4 Phe = 


This mew creation is far more than a 
dictionary, being equivalent in type 
matter to a 15-volume encyclopedia. It 
answers with final authority aif kinds = 
of questions in language, history, geo 
graphy, biography ides, arts, acter 
ces, and sports, etc. 


Over 6,000 Hlustrations 


2700 Pages 
New Divided Page 








For over 70 years publishers of the Genuine Webster Dictionaries 
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The Unit Principle in filing cabinets 
is the right idea. It saves you space, 
time and money. It will place the 
same efficient methods at your service 
business is small or large. 


Slobe-Wernicke 
Filing Equipment 


supplies the best solution for every need 
and its use is a business asset to any 
office. Therefore it is to your inter- 
est to write for Catalog No. 101 today. 
Giobe-Wernicke Filing Equipment can be had either 
of ai) ste with wood exterior and steel interiors. 


The Slobe"Wernieke Co 


Manaiacturers of Sectional Heokcases, 
Fillag Cabinets and Sapplices 
CINCINNATI 
Over 1600 Branch Stores and Agents in the U.S 
Where not represented, we ship freight prepaid. 


whether yvour 











LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institu 


Formerly Par 





Peoria, Ilinols 

, Largest and Rest Watch School 
: in America 
(This entire bual =e used esolu 

sively f ie work) 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics 
Tuition reasonable Board and 






foredogs 
Institute 


rooms near school at moderate rates. 
Send for Catalog of Informat 











PAYS BIG INCOMES 
Large salary pos 
LAW: ee 
trains at home, 


(guna b “LA, mail, ye you live. yWwritten | in 
legal experts. of » 
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lek. Oldest, students. 
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Valuable Books 


Practical Electricity 


Formerly published under title of Electricians’ Handy Book. 


By T. O'CONOR SLOANE, A.M.,E.M.,Ph. D. 
ix 6% inches, 761 pages, 556 illustrations. Flexible 
cloth. Price, $2.50 


@ A self-educating work on electricity covering the latest and 
best practice im electrical engineering. It presents the essentials 
of the science, with a sparing use of the simplest mathematics and 
tells the practical working electrician just what he wants to know 
without overwhelming him with theory. Although the princi- 
ples of electricity and magnetism are treated, the greatest part of 
the book is devoted to practical handling of machinery, details of 
construction and computations such as will be encountered in 
every-day practice, Everything in it is to the point, and can 
be understood by the non-technical man and at the same time 
the educated engineer will receive great benefit from its perusal. 
h is a (pee work for practical men. The entire field of 
practica trical engineering is covered within its pages. 








Electric- Wiring, 
Diagrams 
and Switchboards 


By NEWTON HARRISON, E. E. 
cloth, 272 pages, 105 illustrations. Price, 


@ A thoroughly practical treatise covering the subject of electric 
wiring im all its branches. It is a work of ready sabemen for the 
wireman, foreman, contractor, electncian and all others interested 
in the apphcation of electricity to illumination and power. Direct 
and alternating current wiring are both fully treated. The work 
is tree from po me technicalities and mathematics, 

only being used. 


Complete Electrical 
Library 


By T. O'CONOR SLOANE, A.M.,E.M., Ph.D 
5 volumes, 5 44 x7 4% inches, cloth. Price, $5.00. 


544 x7‘ inches, 
. $1.50. 








An inexpensive library of practical and iptrestne books on 








| 
| 


tricity, for the student, ¢ a paaing workshop, the 
electncal engineer, schools and colleges. hes ttles and prices of 


| the volumes when sold separately are as follows: 


| Arithmetic of Electricity, 162 pages- - - - $1.00 


| Electricity Simplified, 174 pages, 32 illustrations $1.00 
Electric Toy Making for Amateure, 183 pages, 
illustrations = - - - - $1.00 


How to Become a Successful Electrician, 
205 pages 


ated - - : - - = $1.00 


Standard Electrical Dictionary. 6e2 pages, 
illustrations - - - - e « « $300 


Special Offer— We will send, by mail or express, prepaid, 
to any address in the world, the above five volumes 
letternng. and 

















The Finish Should 
ual The Quality 
Your Products 


The finish you give your 
product will probably largely 
influence the measure of satis- 
faction it gives the purchaser. 
For all varnish finishes it will 
pay you to use a varnish scien- 
tifically adapted to your require- 
ments. 

No matter what your pro- 
duct, if you use varnish you wiil 
find in the extensive line of 





Little Blue Flag” 
VARNISH FS 


a finish scientifically adapted to 
your needs. If you are using just 
ordinary varnish it will probably 
be to your advantage to wnite to 
us about your particular needs. 
There's a “High Standard” 
Paint, Varnish, Enamel or Stain 
for every purpose. 


| Valuable Books—Free | 
| 


Experts have prepared our interest- ; 
a ing anc useful books on “High Stand- sd 
\ ard” finishes. Tear this out as a [/-)) 
fj) reminder and write today, mentioning ig | 
ral the nature of the finish | 


; you desire 

. THE LOWE 
| BROTHERS CO. 
| 474 E. Third St. 






















Ths) 
rr DAYTON, OHIO. 


Ii Boster NewYork Chicago 
r Kansas (4) Mumeapolss 


Lowe Bros, Lid, Tereate, Can. 












Telephone Construction, 
Installation, Wiring, 
ration and 
aintenance 


Ww. 3 RADCLIFFE, E. E., and H. C. CUSHING, 
IKE 4 ty x7 inches, doth, 1 1 





peony tw ewe 











Practical Steam and Hot 
Water Heating and 
Ventilation 


By ALFRED G. KING. 
402 pages, 304 illustrations. 


@ An onginal and exhaustive work describing all the principal 
systems of steam, -water, vacuum, vapor and vacuum-vapor 
heating, together with the new ted systems of hot-water 
circulation, including chapters on pace oe of ventila- 
tion, fan or blower system of heating and ventilation, rules and 
data for radiation, cost and such other tables and 
information as make it an indispensable work for heating con- 
tractors, journeymen steamfiters, "s apprentices, archi- 
tects and builders. 


— 





Modern Sent Engineer- 
ing in Theory and 


Practice 


By GARDNER D. HISCOX, M. E. 64%x9% 
inches, cloth, 487 pages, 405 illustrations. Price, $3.00. 


A complete and practical work for stationary engineers and 








emen dealing with the care and management o of engines, 
pumps heated steam, Y. 
motors, elevators, air compressors, and all other branches w 
which the modem engineer must be familiar, It fully decthe 
and illustrates the properties and use of steam for the generation 
‘ power in the various types in use. The valve, 
ig speed, Corliss, compound, engines and their 
ave the De ‘Toe — oe one other turbines 
pay d= ned fully described and i 








We forward these books postpaid to any address 
in the world upon receipt of the advertised price 


MUNN«CO., Inc., Publishers 
361 Broadway, New York City 








success. Now we find it used in printing 
the works of our standard authors and 
poets, the latest issue of our prominent 
dictionaries and encyclopedias, current 
literature, advertising matter, and mail 
order catalogues. One progressive adver- 
tiser changed from the heavy catalogue 
paper used many years in his annual cata- 
logue to an inexpensive form of india pa- 
per and saved over $20,000 on the issue, 
the principal item being seven cents in 
postage for each catalogue. <A good illus- 
tration of the saving in bulk and weight 
over the paper heretofore used is found 
in the new edition of Webster's diction- 
dictionary 

inches, has 


ary. The old measures 814 
inches by 11% 
and weighs 9 pounds 11 ounces. 
edition, printed on india paper, is size 9 
2,624 pages and weighs 6 
pounds 13 ounces. The old edition is four 
inches thick and the new edition two and 
a quarter inches thick. From this it is 
seen that a book with pages of approxi- 
mately the same size, the number of pages 
has been increased about 850, the thick- 
ness reduced one and three fourth inches 
and the weight reduced nearly three 
pounds. 

In addition to the advantage of small 
Hulk and light weight, both of which are 
so important, india paper has a wonder- 
fully soft, smeoth surface. It takes line 
cuts, steel engravings and zine etchings 
perfectly and very good half-tones. It 
has one more quality which is really re- 
markable, and that is it does not suffer 
from rough usage as one might think; it 
stands up under hard wear, and if badly 
crumpled by any mischance it can be 
smoothed with a heated iron and made as 
good as new. 


1,766 pages, 
The new 


by 12, has 


A New Mail Carrying Railway 
(Concluded from page 268.) 
being transmitted without physical con- 
tacts through pilot coils imbedded in the 
track member leading to the operator's 
office. 

When descending a grade, power is re- 
generated back into the line, the conserved 
energy serving better than a physical 
brake in keeping the cars close to syn- 
chronous speed. 

This system has certain advantages over 
miniature electric railways without mo- 
tormen, which must be perfectly obvious. 
The same unit of power will send a car 
farther and faster when applied as a 
direct push or pull than when exerted in- 
directly through gearings, bearings, axles 
and wheels in the form of wheel traction. 
In lieu of the motor, its accessories and 
housing, the cars carry only a light pro- 
pelling member, which being placed be- 
neath the car leaves the entire car space 
free for freight, thus effecting a saving in 
weight, care and cost, and increasing the 
earrying capacity. Instead of being limit- 
ed to moderate grades, the cars may be 
designed to take any grade, enabling the 
delivery and dispatch of mails from ter- 
minals located in second story distributing 
rooms of post ofi.ces, as in the New York 
Central terminal station, thus obviating 
the cost, delay and inconvenience of re- 
handling, as well as the lifting and lower- 
ing by elevators. 

As each wheel turns independently of 
the others, resistance is reduced and the 
grinding on grades, caused by the rigidly 
connected wheels of wheel traction sys- 
tems, is eliminated. The speed of the cars, 
not being dependent upon the tractive ef- 
fort or revolutions of necessarily small 
wheels, is limited only by mechanical laws 
and strength of construction. Instead of 
the irregular and disconnected behavior 
of motor-driven cars, which render opera- 
tion under close headway hazardous, all 
ears moving in synchronism, like buckets 
on a belt, must move uniformly over suc- 
cessive sections of track, thus rendering 
the system immune from collisions while 
endowing it with a far greater carrying 
eapacity than can be expected of systems 
which require block systems and minutes 
of headway between cars. Clearly, a sys- 
tem which allows the dispatch of cars 
every five seconds has twelve times the 
capacity of systems which require at least 
sixty seconds between cars. 











“STAR” Seneca 
® Grew teed LATHES. 


For F ine, Accurate Work. 
Send for Catalogue B 






695 Water Street 
Seneca Falls, N. Y., U.S A. 


are “the result of 
gears of experience, 
00 es * bastian Lathes. 
nase ged = the 
arket 25 y: 


13, 14 AND 15 INCH SWING—CATALOG FR FREE 
THE SEBASTIAN LATHE CO., 120 Culvert St.. Cincinnati, 0,. 


Friction Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages: 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drills within its range —a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
Rockford, Hlinois 


GROBET | 
SWISS FILES 


and other high-class 
Tools are shown in ‘‘THE TOOL- 
MONGER’’—its 462 pages, and will be | 
mailed on receipt of 8 cents in stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York City 


The Elkins Saw Filer and Clamp 
is a useful tool in every mepeiers shop. It holds and files a 
saw to perfection. Is complete in itself. Always ready for use. 








1999 Ruby Street 

















te rig ctey hyd ry Saves time andi 

or out of order. fi 

A. J. WILKINSON & CO. saws except cireu- 
Machinery and Tools 

184 Washington Street, Boson, Mass. $2. 50 


HALF DOLLAR TAP WRENCH 


worth twice its x. No. 174 (three inches long) is made 
of steel, neatly ed, and wil 


hold any tool ‘Leteun be pat into it 
reamers, drills, etc. Holds a= 


— taps, 
tools of any pe, roued, square 
or oval, Price 50. 


Send for 274 page catalog, No. 19-B. 
THE L. 8. STARRETT CO., Athol, Mass., U. 8. A. 


You May Crowd a CRESCENT JOINER 


to the limit of c.pacity 
and the machine will do 
work just as smoothly 


















as thoug 

crowded it at all. Built 
in six sizes. Send for casateg telling 
all about them and describing our line 
of Rand Saws, Saw Tables, Planers, 

and Mai tenoeiy Sbapers, 
one Saws, Borers, Disk Grind- 

arlety Wood Workers. 


ers, 
THE CRESCENT MACHINE CO., 230 Main St., Leetonia, Ohio 


[2 WANTED fpeciates.” 20 years 


suoutense in making ne Dien, Tools and Special 


NATIONAL STAMPING & ELECTRIC WORKS 
Dept. 2, 412 South Clinton Street - Chicago, Ill. 


WEL DRILLING 


MACHINES 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of svil or ruck. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 


WILLIAMS BROS.., Ithaca, N. Y. 
LEARN TELEGRAPHY 
MORSE and WIRELESS at home with OMNIGRAPEE 


SUTOMATIC TEAC ons in balf usual time—trifiing 
py — auto~ 



















matically — a 
a OMNIGRAPH MF&. co. 
39 Cortland: Street, New York, 


© TELESCOP 


Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 
H. CARSTENS MFG. CO., cis" 


ggg lena & PATENTED ARTICLES 


PUNCHIN 

















TAMPINGS 
NORKS 


oT seveubent 
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W STAMPING & TOOL 


Models and Experimental Work 


Biventioee cake 


E. V. BAILLARD eo. 38 24 "Feaakost St., N. ¥ 
BRICATES**32 
Uiyyn HING *% stat 
$s wact ca D REISSTEUSA 
A < f\ “MODEL ENGINES | surrLirs. SAND MATERIAL 


ELS i PARTS OF Md “a 

























EXPERIME ENTAL AND 
LIGHT MACHINE WORK 
182 MILK STREET, BOSTON 




















Model 27— 
Seven-pass touring car. 
Diaithar deathadiens below. 


America’s 


First Car 


is Amesiog! Ss most A car 


It is started by electricity, lighted by electricity, and the gears are shifted 
by electricity. The control of the car is centered ina small dial of push-buttons, 
right under your finger tips. All the work and worry of controlling the car is elim- 
inated, the danger of stripping a gear avoided, and learning to drive made easy. 


Vulcan Electric Gear Shift is 
roumeeie Haynes equipment 


is only one of many. The bare facts about the new models 
cludes electric lighting Model 27, illustrated, 6-cyl., 65 Dynamometer H. P., 136- 
feo ee ae a8 une in. wheel haas, 6 r 7 pass. touring, $2785; limousine, 4 
: is of enhance 
hagacrag re ample Model 28, 4 cyl., 48 it ete P., 118-in. wheel- 
; - base, 2 pass. road: ster, 4 or 5 pass. touring $1985; coupe $2700. 
iT i 
wor and the she lute Model 26, 6 cyl., 65 Dynamometer H. P., 130-in. wheel- 
very con n—a base, 2 pass. roadster, 4 or 5 pass - touring $2700; coupe , 
constant development. Hand lever optional, all models, at $200 reduction. 


Write for Valuable 1 this book, “The Complete Motorist,"* Elwood | Haynes, the father of the America 
bile, tells how aut ¢ and how to ge st s as inte 
Automobile Book « empire Brrr Yigg Snorer: mth oF nage erate 


a Elec Ge Sent for 10c in stamps. Mention, when you write, when you're planning to aap a new car 


If you don’t know who your nearest Haynes dealer is, 
ask us for his address 


The Haynes Automobile Company 
46 Main Street, Kokomo, Ind. 








The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Fighth Edition of 
® The Scientific American Cyclopedia of Receipts, Notes and Qyeries® 


Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 
z HIS is practically a new book and has called for 


— the work of a corps of specialists for more than 
ew two years. Over 15,000 of the most useful formulas 
FORMULAS and processes, carefully selected from a collection of 
HOPKINS nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 
















“As rr as a Dictionary and More Useful” 


Following ts a List of the Chapters: 
I. Accidents and Emergencies. XV. Insecticides, Extermination of Vermin 
Il. Agriculture. XVI. Lapidary Art, Bone, Ivory, etc. 
Ill. Alloys and Amalgams, XVII. Leather. 
IV. Art and Artists’ Materials, XVIII. Lubricants, 
V. Beverages; Non-Alcoholic and XIX. Paints, Varnishes, etc. 





Alcoholic. XX. Photography. 
VI. Cleansing, Bleaching, Renovating and XXI. Preserving, Canning, Pickling, etc. 
P rotecting. XXII. Rubber, Gutta- Percha and Celluloid 


VII. Cements, Glues, Pastes and Mucilages. XXIII. Soaps and Candles. 
VIII. Coloring of Metals, Bronzing, etc. XXIV. Soldering. 


IX. Dyeing. XXV. Toilet Preparations, including Per- 
X. ne a and Coating of fumery. 

Metals. XXVI. Chieneien and Fireproofing. 
XI. Glass. XXVIL. Writing Material, 


Xli. Heat Treatment of Metals. Appendix : Miscellaneous Formulas; 
XIII. Household Formulas. Chemical amg Weights 
XIV. Ice Cream and Confectionery. and Measures; Index. 


SEND FOR DETAILED ILLUSTRATED PROSPECTUS 


Octavo (615x8°{ inches), 1,077 Pages, 200 Illustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO., inc. Publishers, 361 Broadway, New York City 














The Dreaded Tire Enemy™ 
—QOiled Roads 
The Big Accident Factor 
—Slippery Pavements 
The Old Motoring Bugaboo 
— Excessive Tire Expense 


All—and a lot of smaller problems—overcome by 


PE! “Oikmues LVANIA 
VACUUM ee RES 


It is because these outstanding qualities have been so mpletely demonstrated by 
actual service—and have been proved real not merely theoretical —\that the most 
insistent and determined tire Gemand today s for Vacuum ( ip Tires 

IMPORTANT Due to the consistently remarkable service records dGring the 


emphasized by almost total absence 


NOTIFICATION of adjustment claims, the printed guarantee attached ta 6008 
Vacuum Cup Tire has been raised 500 miles, to 
1,500 MILES 
retroactive on all tires sold since May 1, 1913 


PENNSYLVANIA RUBBER COMPANY, JEANNETTI 
h. SOS Liberty A ey ' A " ov By 








q Sooused by the actual ownership of these and many other 
similar high-class propertizs, agpreaning miihons of dollars’ 


worth of income- poe cored ew York City real estate. 
q So if you have $100 to $1000 or more 
earning less than six per cent interest, 
write today for some interesting facts. 
@ Just ask for booklet 23. 


NEW YORK REAL ESTATE SECURITY CO. 


42 BROADWAY = Assets over $17,000,000 NEW YORK 
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The New “Leader”—a complete 
and completely enclosed Columbia 
Grafonola ready for delivery on ap- 


579 


proval by 8506 Colum- 
bia dealers — easy 
terms if desired. 





The Columbia “Grand”’ Grafonola 
Price $500.00 
The last word in instruments of music 





No one thing gives so much 
real pleasure, to so many 
people, for so long a time, at 
so little cost, as a Columbia 
Grafonola—“the one incom- 
parable musical instrument.” 


Demonstration at any time in the stores of all Columbia dealers, 
or on approval in your own home. Write for booklets. 


IMPORTANT NOTICE: All Columbia Records will play on Victor Talking 
Machines; likewise all Columbia Grafonolas will play Victor Records. 


COLUMBIA GRAPHOPHONE COMPANY 


Box 264, Woolworth Bidg., New York Toronto: 365-367 Sorauren Ave. 


Prices in Canada plus duty 


Creators of the Talking Machine Indus “ ry. Pioneers a Leaders in the Talki = Machine Art. = 
ers of the Fundamental Patents. Largest Manufa ae 2 of Ta lking Machines in the World. Dealer 
and prospective dealers write for a sanade ntial lette aps free copy of our ‘oat *“*Music Money.” 
Manufacturers of the Dictaphone. 











